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lpeald.aaa _.oral readtaa are pl'OC .. a&a vllicll, \11\tU racaatly, 
...... to offer few poaa1~111tiaa of praciaa objective aaalyaia. Vocal 
at..Uru laava baa nt up ucor41DI to taataa of axped.aacad liatnara, 
ad •tbou for productaa affective apaaktaa ad oral rtNUIJ.aa llava baa 
~·•• aacaaaarily oa t.praaaioaa raoaivad bJ tba ear. 
It ia fr .. uaatly daair&bla iD ltudftaa the llu.aa voice to 11olata 
oaa or •n of tile •Jor toul t.otl.oaa for aulyaia. I lack aua .. tl 
tllat a c..,ariaea of toaea 1tart vitll a c ... tdaratioa of pitcll.1 "-
baliaf vu a.pru1ed tty lkiDMr that pitoh 11 a pllaaoMaoa far too c_. 
pla to be raporta4 bJ the "- auditOI'J ....... , •• 2 It il vall•kaova 
that pitch ia aot parcaiva4 par 1e liDCe tile Uataaar ia aaaaa•• 1D a 
racaptioll of vorda aacl 14 ... •• ia aot ~iataly coucioua of the 
pitch el._.t UCOIIp&aJtaa thea. fitch .... urtaa davicu provide ob• 
jactivity aot fouad iD perceptual J"-"t of weal pitch. Tile pruaat 
at\Uiy of tlaa vocal pitchaa of chtl•r• vu -.de po1aibla throuah tbe uae 
1lleai'J B. llack, M lptrMston c.tsu !A COllge fbDisf• 
p. 565. J1av York: 1'lla Hacailla Co., 19SJ. 
21. lay lkllmer, "A Cali~rate4 IMorcliaa &ll4l Malyaia of fitcb, 
force, ad Quality of vocal 'l'ollu lapr ... iaa Bapp1Ma1 aa4 ladaaaa," 
I!Mfh llaoltlfU• leaearcb Almual, II (OetoMr, 1935), 11. 
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2 
of , .. ,.... rt.toJa .. , .... • • 111pr0ft41 MYioe for oi»Jectt.ve Malyat.a of 
tM wtoe.3 
lt:a--t •• tlae hoblea 
1M proltlea of tJaf.a atud7 vaa to pnvide fr• oltjectiw pitch 
MUWIIIata an ....... to the •-tina ftat.-.. a cJailcl do with ht.a 
,...1 pt.tcll ill cenat.a ••••kiaa _. ual na4taa Mti.ttt.u'l 
Tile ,_,._ of tile atucl)r wn: 
pitch ltmala ... "r cllildna iD apeakt... ill ... , aa4l dif• 
flc•lt rea4t.aa. aU ill ••141M recall of ._, a4 difficult 
... -u.a. 
2. To ....,_. tM -- wul pitelllu of the ft.w Ol'al activt.tf.u 
110tecl ..,.. 
J. 'fo report ......... pt.h1a ·lftela aipificaatly nlaCecl to clif• 
r ....... ta ••· tatelu.,... •• pa4e plac-'• _. ..... 
tloul ..Un1arat for tile poupa at.U..d. 
lllportaee of tile ltu47 
It 1a .. ,.. tllat t .. ft.aclt .. a of tid .. ahcly will coatriltute to 
a t.otieaal CGMept of we•l pitcla v1alU •• *- a -.~a for ia-
pftrrilla iutu.tt.a, ,...,._nua, _. ... lutloa 1a oral natltaa. Due 
to ita ll'ut 0011pla.it7• tJae wf.oe ltu • t•deacy to elada euct .. lyaia 
It 18, tberefora, bali ... cl tlaat a abMt.J vlaich .... to tM buic ill...._• 
,.._ .._. tlrl8 wice .. 1te CODaiden4 a 4U.at1Dot _. valuable coatrilnJ. 
'-a. 1 ....... ,. _.ethan, ",.....Pitch lllter••A linct ........ 
r.••••nul ,... ..... , Aaalyau," .IIMMlof l""h 1M Mt''• PM+a!• 
n (.r-. ltSO), UJ-141. 
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Objective atudiea of tile 'VOice aupply a valuable clleck oa coa• 
jectuu _. tbeoriea that Jlave NeD. dvaac••• aJUI l'ft'Hl baaic facta 
reaar•taa autle clulaau in ao_. nve pattenaa tut ue laur• aultjec· 
tively oaly u total effecta. !hie laveatiaatioa ia ~tta•ly eaplor• 
atol')', altbeuab la carl')' iDa it out thfte vu tile bope that pravioua 
fta41Da• ta tbia fiel• of re .. arcb ~t Ita verifi•• .md that proltl ... 
for further atudy -'abt be •U~~&•tad. 
lefiaiU.- of rena 
ror tlae ,_.,. ... of nponi .. tlae raaulta of tlaia atwly &M alao 
of •iMuaataa tlaa fi.Mtap of prnleua l'l ... rcla, tlae writer U. uan tlaa 
folloviaa tena to ... cri1te tlw pllJaical opantloll of wicM 1084 wttla 
tlae .... taa• aa iedicatada 
.!II: e,.clu pal' aacoad 
m&aa oaa COIIPl•t• aet of l'ecun•c value• of a periodic 
quaatity co.pl'ia•• of alt....ate ....... atioaa ... l'&l'efaeCiODa4 
fwf• pphl fiM!!fMY: tlae ....... of vibraU.ou per aecoad _. 
~ tlae H111Mliaa MdJ, .. tel'lliaH It)' c.-ttDa tlae a_.,.r of wave cnata 
puaiD& • fiud poiat 1a ... ....-' 
!!peeic: a •• .......,. ¥Utl'&t1• c&uaM vlaeD .. appuacua 1a 
6 
viltr&U.q ta • ._.ca; ovei'Coae 
4a. A. ll'a41erick, .. ._..loa 1'•Cative ltaaar• Mwltical 
Vo.Uul&l')' •" JOI!Ml •C Silt MMC'Mi lnittx 11 AMr&ca, II (July, 
1937). 60. 
Salack, op. s1S·• p. 559. 
~~==~======~6~~-"~··=·=·=H=O=.==========================~====== 
4 
tpfltsSlqp: a f~ .. ueacy ..._latioa ta a atvea directtoa witbout 
iate~ruptioa of phaa&tioa7 
a 
"J•JYilt diff~eac• ia pitc• ~tweea two toaea 
""""': •taterrvpte4 aoua4 f~• the weal co~cla9 
a&tch: h~a or lowaeaa of toae cauaed by vibratioaa which 
atve riae to ao•d wavea iD tu apace av~oua4iaa the vibratilla 
appuatua10 
aUciJ leul: •-"r of,,. of the .... wavea 
pitch mea: toaal atepa occunua betWMil the htaheat aacl 
loweat pitchea uaecl 
lwi.MM: iatenal oa a .. iul acale approxf.Mtely .. val to 
half a whole toae 
l.kiiSJ chaaa• iD pitch .......... ltetweaa the lut pitch ta a 
atun pboaattoa ... the ftrat pite• ........ ill the plt.outioa followiaa11 
•!fNI wm: Yibratiola ill • elutic MCI1• takiaa place ill the 
directioa of propaaatioa that ~eaulta 1a aa alteration of preaaure ta 
the Mdi•; the loqitudiaal CCMifnlll.oa wavea are _.. up of altemate 
7Gr•t lairbaaka aacl Wilbert hoaovoat, "AD lxper'-tal Stucly 
of the Pitoll Cbal'acte~iatica of tlaa Voice Duriq tile bpreaaioG of 
-ti•·" II!Mh l'eiMWht, •••eanll Aaaual, n (1939), ''· 
'r..eclericlt, oa, ci.J;., p. 70. 
9 
ra&rbaka ad Proaowat, J,ot. s&s· 
1~ ... K. ruak (ad.>, 'Sis aa4 Hewn• • Ia ltaM!'tl Dtsttcm.an 
of tit! lt•lyb 'Le!'M'I• pp. 1116•17. llw Yowk: hak aH WapaU8 c.,.,, 1149. 
1I,atrNab ud Prnowat, p. cit., p. 91. 
-, l 
Dkt koH: abrupt, tavol•&ai'J pitch iafltctioa 
DY! Jitx: &VII' AI! pitoll level fol' a voice13 
wHlt tfM& approxfaat!lJ ou aixth of the interval Htn!D tlw 
ll!J tone acl ita octave in a ... ioal aeala. 
12 le.i J. Je.-, l!ntt&s ... r41M, p. 16 • ._Yorks liaeb!rt 
look!, lao •• 1949. 
1
'-'ltoa ~'' '7iteh aa4 Jat ... it7 Charaeteriatica of ltaae 
lpaech," Arch&y!! of IDtfCh• Ill (Deo .... r, 19J6), 65. 
~~==+=================================~===== 
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UVliW or !II LlTIIATVII 
Thia OOIIPt:aheaaiva reviw t.rtaaa toaatller illfozwatioa fr.,. thr• 
arbitrary diviaioaa of ..cal pitch raa.arch: (1) obaarvatioa or apeov• 
lative raaearch, (2) eapert.eatal or laborator, raaaarch, aDd (3) tach• 
BifiVM for olljective atu41u of fte&l pitch. 
Obaervatioa or lpeculati'ft leaearch 
1ll 1930 Alfrecl a. loet publiabed a hiatorical aurny of obaena• 
tioaal atu41u of tbe pitch factor ia apeech ia which he praaeatad facta 
to ahow that pitch charactariatica of the voice were obaerved, tater• 
preen, ad reported before the u... of Chriat. Vocal pitch theoriaa 
have beea a •Jor force affectiaa the ac,le of alocutioa. ror __,la, 
the apeach taacbera of the aiaateeHia ceatvry vera iaflueacad by tbe 
..... cut pitch of voice ... aovenaa4 ltJ pure .. ical lwl. lluaic ... 
apeach vera thoupt to cliffar oaly ill the fact that apeech utiU.aad 
ace-.., toaal chaaau while auaic .... diacrata toaal atepa. Aa a raaulc. 
apaech waa fattarM to a ayat• of auaical tar. and aotatioa to ahow 
varioua iatarvala, acalu, acl vaiahiaa po1Dt1 accorci1D& to the ••iDa 
beiDa ., ....... . 
Obaarvationa upoe the r .. iatara of .. 1. aad f ... la voicaa have 
k• .... raputuly by vritara fr.,. tbe early Gr•k rhatoriclau cion 
to the praaaat. Thua -.irical claacriptlcma have poiatacl oat that tba 
~~==~================~==============~===== 
.... 
7 
pitch level fo~ a aiwa tut.vidual • .._.. fr- ,. .. ~ to 1•• follovlq 
a cune wht.oh charactart.aea o&laer tt.ctioaa r In chUdboo4 tlle reatater 
ia hilb. dacr ... ad ta adolaaceaca, atill lower durtaa a4ulthoo4, aa4 t.a 
raiaH aaaia ta old qe. Root baa raporta41 the raaulta of tbua auly 
at .. 1 .. of p1tcb. 1 
lxpert.aatal or La~ator,r .... arch 
l&tch PJ!4!!Sl99··· VOoaliaad aoUDd 1• the r .. ult of br .. th 
••capiq thJ'ovab tbe •peach ...... ,.. l1'0110'908t atvea the foll•taa 
•pl&Datioll& 
,_..tioa ia the product Loa of aoUDd by the :ra•l corM, which 
ara folM of -cla ti••• lNa&ad 11'l tile liQ!I, Dul'iq phoutioo 
tile weal corM are .ned t ... tller. ad the praa8111'e of air fr- the 
luaaa aata t"-- vibrattaa •••• 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
._1 .. withia the 1..,... ..ve tile vocal corM toaether ao that 
tlta iaaer ..... touch each otur. The elaatic aatura of the vocal 
cor .. pe~ta t.._ to vibrate aa the air ia .abalH UDder praaaure. 
-...ulu actt.oa &lao cootnla tile poaitioa aa4 tauioa of tu corU, 
which, ill tun, taflH~~Ca the pitch, iat .. ity, aa41 41uality of tha 
wice. fta pitcla of tbe wica 1a .. taniaad prfaarUy by tha 1-th, 
.... aad t_.loa of tlae weal oor4a •••• Cbaaaaa ia _..ular tauioa 
pi'MUCa wioa 11'lflaetioa a4 pitch .ariat1oa.2 
ltaiabera uaad hiah•apaad ,._toaraphJ to reveal vibratioaa of 
tbe vocal cora duriq plloaatioa. WbUa procluciaa lower pitcllea, the 
cora qpurad to ba H~~plataly ralaad. 'ftaa pitch roaa u taut• la• 
cr ... ad •• corM taU4 to aloqata _. _... •r• aa •ita with ..-~&at 
1AlfrH a. loot, ''The litcla factor ta lpaaeh, A Iurvey," 
ouucult 1arv1 1& a,..h, xn <J••· 1930), 320·27. 
2Dorotby Jaalaraw, Wilbur ou ... ad Wilbert rro.owat, 
,,..., 6 'aftol• If Yotga 'ktMMI• pktioa, eel Mltc IP'U'W• 
pp. 148•.50. ._ Yorks lanaaa •• .. bla. lllc., 1954. 
~~==~==================================4===== 
a 
vi'bratioaa f.a41cated a vi'bratioa fom cQ~~~~~Mecl of a fua.a-tal iaav1Da a 
fi'~J llflU&l to the vi'bratioa l'ate of the corcla 8IUI overtonea, which 
cltaiaiala 1a aaplitude with tacr ... ia& order or aUIIbar of the ovel'tOM. 3 
AmY• p&t9h.... la reaeacb atudlu of voice fact lou, pitch ia 
...... ill tena of fr .. uncy of viltratioa a4 ia reporte4 'both u 
CJClU pel' aecoacl acl u toau ill a -ical acala. To atu4y pitch aa4 
charatioa claal'actal'iatica of aia ••l'iol' Mla apeiMI'a, laideco.- uaad 
the p-..pbotop'aph&c tecbai41ua ori&iaated 'by llltfaaaal, _.ified 'by 
1'-a, atl apia 'by J.avia _. Tiffia, aa4 alactrifie4 by Covaa. 'fhia 
tacllai41ua liYU a pbotoiJ'&pllic .-aoon of fa4-ta1 aoua4 wave fr .. uea• 
ciaa. ApprosiMtely 24,000 aoUil4 vavu vara coraaidered 'by laidecol'. 
Tha M41aa voice pitch of aia aupal'i.ft Mla apulr.ara vaa 17 .JO toau 
aNY& the aan l'efal'ace fH4Jueuy of 16.35 cp8 pnpo ... by Pletoher.4 
'l'ha -.41• redia& pitch of tlaa •- IJ'Oup wu about c3 , • octave l ... r 
tllaa IU.Ule C aacl 11.00 toua above tlaa aero l'efel'ace. The _.laD read• 
taa pitcll ,.. • 70 toau hiallar tbea tile _.,. apeakiaa pitch. 5 In a 
c011paioa atudy laiclecor o'btaiae4 nideace of pitch •• dul'atioa claarac• 
teriatica of aia aupertor f ... le apeakera wbo r ... a 55-vol'cl puaaae 
uaur aperiMDtal COIUlitiou. 1e fo.d tJtat tu ... pitch level• 
3 Johta lteiUera. 'IJltp•.,... ftotqraphy to l.ftaal Vi'bl'atioal of 
Cora Dud ... fteutioa, n JtRM' .. "' Mmtyal IM&ftx of B!t&u• 
XI (Jaauar,r, 1940), J73. . 
4~~aney Jletclaar, 'lfte Pita, Lo-...., acl Quality of .. leal 
Toaaa," AMI''=UI ,fS!IIYJ o( "'•HI• XIV (Jllly•Aupat, 1946), 215·25. 
5Jola laUecor, "A Collparative ltMJ of tile Pitcla aacl Duratioa 
Clauacteriatioa of lllpi'OIIptu lpeald.aa aa4l Oral a.Hia&1 " lptMJ:a IIDat· 
llHM• X (1943). 51·.52. 
~~·===+==================================~=== 
' 
rap4l ltetwua 21.32 .U 22.10 t .... a1Mma the aero refereac• fl'4Ma\leUy. 
ft.e .Uiaa readia& pitch lnel for tlaa f-1• wicea wu 3.95 teua 
hiabH tlaa tile .-411aa nuiaa pitch level for MD' a voicea. Approxi• 
•taly fov toaea, or about two tla11:u of a •t•••• lay MtveeD the 
voicea of - _. ••••• ill ceatrut to tlt.e .-,.rally ••-• 411ffereace 
of .. octave. 6 cova, uaill& 1l1a el•tr1f1H .cl1ficat1• of the *t• 
f-•1 teclm14tue, •u a at-, ._.._. to ahow pitcla aa4l illteuity fac• 
tora ill re1at1oa to tt.a 1a contiiNM apeech. Tlle atw&J eatailH atea• 
aiw -1ya1a of HM 20,000 apHCh aCMa4l va.u ill clr-tic paaaqea 
iaterpnt .. t.J tea actor• aa4l actne••. !he awraa• •1• pi tela level 
vu 141.0 cpa, aa4 the nerqe f-1• p1tcla level vaa 233.0 cpa. Cowaa 
fotm4 clMe correepoadeace Mtvua -- pitcla lavela aa4l M41aa pitcb 
levela, tba cliffercac• beiaa .21 a..ttoaea. 1D cloae aar ..... t vit.b 
la14eoor 'a atudy, CWaa repol't.M tbat tile nerqe level for -• 'a 
voicea vu oaly aiDe a..s.t .. a or t~ar• fourtlla of aa oct...,. above the 
-'a ner•• pitcla. Vlthill aacla •• ll'HP tile auperior •1• aad f-1• 
apeuara uaed ••1• pitob l&ftla vitld.a ... aa4l ou half t_.. of each 
other. vll1cb auguta tlaat prefened pi tela levela for auperior apeakere 
.., fall vitllill relatively aarrow l~ta.7 
-.nay aad Tifflll o_..te4 u ill'VUtiptioa to detenliae, 1D 
oltjectift tene, the 1taaio •••• ....,. cliffereacea wbich diatiquiab tbe 
6 Joba laidaoor, "Pitch eacl Duratioa Cbar .. ter1at1ca of luparior 
r-1• lpeakara Durtaa Oral .... 111&," JIHMl of IH!9h al Jw'U 
Jittdln• XVI ()lank, 1951), 45-46. 
7cow.a, 21· ,,t .. pp. 10-11. 
~~·==~================================~=== 
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yar:l.oua tJPU of .,.__... V.ial a _.ifieatioa of t1ta lletfunl pbno· 
plaotearapla, lbln'&J ad tiffia ••taiaH r.Uiaa • ..,1 .. of 46 poet voicu, 
II poor YOicu, ad 21 traU... ........ • !lll'aa pi tell ..... 'ftl'a _.. on 
20 qllablu of t1ta apokea •tarial fu uch ••~Jact. fha7 obaenad tbat 
tlaere wn ao af.pificat cliffenaou Mtwea tile ........ pitcla laftu of 
pH, poor, .U trailulcl wf.ou .......... , tiler• appeuacl to H a t..._y 
for a larp&' proportf.oa of ftf.ce •flcf._.f.u to appear fta tile aftl' ... 
pf.tcla vu ••r-ly llf.P or ••r-ly low. leprcllua of tlaf.a tnacl, 
botla pocl acl poor wf.ou 'ftl'e ,._. at tlaue •tr-.. fta data ... 
to warrat that..,.... ... pf.tclll.,.l, _.f.derM aloae, ia a ratlau ia• 
af.pf.ficat 4etendlaer of .,...1 eftectf.wa.... UD•ully laiala wf.oaa 
-a tlaa- vera ratacl ,..., vUle uauallylw wf.cu--. the 
- wra rated pocl. fifty pu oat of tlae pf.tollaa ••• by ,.... wre 
lower tbaa tlae td.aiMtet pitohu •• ~ -· JlurraJ Del Tiffia foad ao 
af.pificat dtffenace ill the ........ p:ltcla 1..,.1 uaecl., a,..Ura wbo 
tiffftecl wi .. lJ 1a •rit a4 ..,...,..... fte7 oOMludecl that a voiee 11 
aot ael'louly baa41oappecl ~ 'bef.Jaa relatiftlJ laip•pitcbecl if it le aot 
clefloi•t 1D .... otlaar I'Upect.1 
Due UDClu'- ...... ftl'ifiacl bJ a..ia acl tiffia ill a atud7 
of latiYf.cl\1&1 4iffereaou ia a,.drsaa ability. They triecl by applioati 
of the 1• of c...-atlft Jwlps•t to .. tUIIiae the raak or4ar ad aoale 
•alae of eta •1• vof.ou oa the bull of t1Mt11' •• of pitcla •• other 
.,...~a •'-t•. Aft• aperi_.. .,...ta profualoula aat1 oollap 
.. 1_. lllan'&J a4 Ja.,la 'ff.ffia, "Aa Aaalyaia of a- luio 
Alpecta of lffactiw Speech," ArsNw tf IDWil• I (JDVU'J, 1934), 
62-70. ~'~==~====================================~==== 
11 
aop..._.... llacl rated. tba ala voieu, wld.ch lla4 keD aelvtecl carefully 
to lift a "' .. raae of apuki .. oillty. tu .. tfuae1 phoaopt.toaraphlc 
tMiaaif&ue, •4if1acl lty Lawla aa4 Tf.ffila, wu uae4 to pt ...,.t aacl a• 
t ... i,. phyalcal ..... r-ta of ...acl wavea froa tile voice ••1u. A 
wlce ke7 wu a0111p11tecl for ucla YOiee. TIM fact that the voice wbich 
ratecl tiM hiaheat 111 1toth , ... ral effectivaeaa mel uaa of pitcll varia• 
tlou alao 'ba4 tile hi&but aver ... pi&ch laval, woulcl .._ to 1D4icat.a 
that a hiP pitch level ia DOt ao aarf.ou a haaclioap u ia uaully avp-
poaect.' 
To flacl a •thocl for utemiaiaa UtUI'al pitch, Pronovoat atvclia4 
the apeech aoua4 wvaa of ala Mle eollaae atu4ata, all of whoa pre• 
a•te4 auparf.or voice uaaa• m4 artic•lat.ion ill raacltaa acl apeakiaa. 
Tbe Melia pitch level of thia areup of auperior voicea wu 132 .1 cpa, 
or c below IUcWle C. troaovoat fo_. tut tba Mcli&D pitch lay altout 
2S per cat up the total rmp of pitah. Ia cODCluclecl that it ia prob-
able tbat both the ilulivi4val • a ut.UI"&l pi tela level. that wbich 1a opti· 
.. or H&t for tile 1ncliv1clual, •cl tu prafarracl pitch level, that which 
ia uaecl aoat frectMDtly • altou14 be eouiclerecl ill voice ntrailliq. '1'he 
atudy auaaata that tlla recowseclecl pitah level aiaht lie Mtwa baltitua 
pitch .... aatural pitch, the ap .. ific pitch to " ut·~· by axperl• 
-tattoe.. 10 
9Doulcl Lawia mel Joaepll Tiffia, "A rayclaopl:ayaiul Stvcly of 
lacl1vi4ual Differaacea in a,.uiaa Altility," AnN!!• of lgvh, 1 
(Jau&I'J, 1934) • 44-S2. 
10wu1tart hosovoat, "All laperiMacal ltvclJ of llatbo4a for Detar-
al.al• .. tural _. Rat.itval titcll," f1!M1t 8pMIJpM, baurcll Aaaval, 
II (1942), 114•23. 
~~·==~==================================~==== 
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Lp.cb att-.tad to diacnel', tuouah the UH of clae .eli fin 
*tfeaael taohaifl•• the fa .... ta1 ebal'uter of pitch aa4 u ... ia 
a.otiORal aacJ UDa.tioul rea4111a. fta •pariaatal populatioll wu c_. 
poaetl of a 11'0\JP of 2J traiaetl 'l'U41are ao4 aaother aroup of 2.5 collaa• 
fru.._ with ao aaperieace ill raatlial or&llJ or actiq. factual •••· 
rial aacl .. tioaallJ curau aterial ... liD& with fear .. arief ..... 
rea4 bJ Nth aroupa wlaile voieu .,.... raeor•.a. AaalJ•i• .-.... that the 
... raa• reatltaa pitch for ~tla .. 1. ... f ... la for a.otioaal .. tarial waa 
&Hve that for factual .. tarial. fta eacluioa ••• ruche.& that oae of 
Subject• ta tlaa .... ..,.ri.._t vera J'et ... tatl to raiae or 1 ... r the 
pitch to char'acted.ae a •1• or f ... la. Ill ao •••• wu tlaa •1• or fe• 
•1• character piaatl .., raiaiaa or lGWftil\a the ural pitch lnel. 
Fr• tide nitlaaoe L,_h coaol-.. tut tlaara ta u juatificaU.oa for 
eatttaa up oaa oral t.aterpntatioa •• a _..1. laatu4, abe auaeata4 
that certaia broa4 priaaiplu ahovl4 1Ui4a tbe reatlar to tlnelop hie owa 
power• •taa hia aoral p1tcll. 11 
Fdrbaab •• Proaovoat •1ataiaa4 tllat the ••t aip.ific•t 
voice 41ffenace __, .. u.ou pertatu to pitch aa4 tlaet MllJ .. tiou 
ca be 14aatif1etl b7 pitch al ... the couluioaa wre tlr- fr• a 
atu4J of tile vocal pertrayal of tbe •pl ... at ..Ciou of coat..,t, 
aapr, fur, arief • aa4 iacliffereDIIle 1JJ aix c..,_tat aotora. Pitch 
lavale ia tile aeiJhborhoo4 of Ca wre -.loJ•4 for at.alatiou of 
1lo1u,a 1. Lyach, "Phoaophotoaraplll.c ltli4J of 'fraiae4 _. Va-
traiu4 Voice• ba4iaa factul aa4 · Dr-tic llatarial," Ar;tlaitu oC 
ll!!lll• l (JAU&I'Je ltJ4) • 9•2.5. 
proa:f.Mtely one octave hJ.&har. JNI' ha4. the biaheat ••U.• pitch level, 
%54.4 cpa, while tadifference had the loweat, 108.3 cpa; the ..act dif• 
fereace betwea tba Mc!iau waa 1 .4 toua. 12 The filulinp of rairbaab 
&ad rrouvoat aaree coapuatively with tboaa of Lyach, who havia& atuclied 
aqer, arief, aa4 factul readtq, reported tbat tu pitch level• of tlae 
thr .. rukecl ia tbat ducaclLaa oi'Mr. 13 A coacluaioa clrawa lay Ortleb 
froa a phoD.opbotoaraphic aalyaia of 40 ayllablea read bJ each of 15 
apeecla•traiae4 aubjecta, waa thet for 'both factual ucl clr-tic uterial 
the _,hulaed ayllalalea have a htabar pitch tluul the • ..,wiaed cmea •1 
The uaertioa tut pitcla rilu wlaa the voice bec ... a louder wu 
aubataatiatecl b7 lkiaaer'a expert.lat with aiae Ma aacl tea womea who 
were all well•traiaecl 1a apeech aa4l aetiq. Lou4, aoft, happy, and a .. 
toaaa vera called for ucl recorded ao varioua .... urea coulcl be coapu&acl. 
!be averaa• fr .. ueacy for 10ft toau for aiae aale voicaa wu 1%0.0 cpa 
eacl for loud toaea. 172.22 cpa, a &'ftraa• riaa of 52.22 cpa. The aver• 
aa• fr .. ueacy uaecl lay the tea f-1• a•bJecta for 1oft toaea wu 238.3 
cpa aa4 for loud toau, 283.2 cpa, a averqe riaa of 44.9 cpa. The 
reliability of tbaaa cliffereacea va. 1000 aad .965, reapeot1vely. 15 
lkil:mer alao obaervecl that the vecal rupoaaa1 &ccOIIP&Jlyiq raactiou to 
12ra1rbaab acl Pt:ODOVOat, g. cit •• p. 94. 
13 L,Dch, II· cit., p. 18. 
1 
.. \lth Ortleb, "Aa Objective ltu4J of a.pwia ia Oral laa41q of 
botioaal aafl ~tioulllatarial," lp!MI!JepoggM, IV (19J1), 65. 
l.SikiADer, op. git., pp. 94•101. 
~~·===+================================~==== 
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.., at'-11 ....... aa ......... of 27.71 cpa lltpel" fol" •lu aacl aa awl'• 
aaa of 64.50 cpa llf.alael' fol' f_.lu tllaa tlae awl'aae fl' .. vnciea of 
ol'diaai'J toaea uH -., tlleae tw IJ'OVfl. 16 
Brackett, too, fo•d tkat pi tala level t_... to d.ae dvf.aa lowl 
apeecll. "fVeatJ•MftD •1• auJ•ta wua iaatncted to •1Dtaia their 
.oiou at apeoific lo ..... a level• ollal'actertaed aa aoft ooa.-raat1oaal, 
coa'ftl'l&tiou.l appl'opl'i.ate for talepiMDe •-icatioll ia a 1&1'11 ail'• 
ol'aft, _. aboutf.aa. lvei'J aujact l'aia .. 1l1a pitch w1l1le ............ 
loudaaa. Tllere W&l DO COI'I'Ilatf.ea HtwMD pitch &ad 1Dte1Upb111ty. 
Ia ... tbar phue of tile aaM atudJ 12 ••bJacta ta a DOI'Ml, ••iat n• 
vt. ...... •t apou with a avaraa• f ........ ,. of 154.9 cpa • viler ... ia DOUJ 
lttti'Olacliap tile laM- apoka vttll a &ftl'&ll fr .. ueuy of 171.1 cpa, 
abowtaa a differeaoa ta pitch of 11.2 cpa. 17 
ltal'b atu4iacl the pitcll lnala ••• by 29 fovth•arade chtlv•. 
Be obtaialfl • .,.. noorclecl a_,lel of uch child '• .otca activit tea. 
1•l•U.aa apoat ..... coawruttoa; ... ,., neraae, aacl d1ff1otalt reatiaa; 
aa4 recall of uch .......... aalactioa. rtw 171la1tlaa vue aalactH ft:• 
aach of the ai'MD aaplu. fteae aylJ.Ulea val'a aujactecl to the Jwla· 
-t• of tbrM ,..,1. katMl to haft lli.P ... nu of relati'ft pitch. hch 
JMa• vu pend.ttad to ..U a aai'ft I'IPftt of hia ayat• fol' detenda!Da 
tile vooal pitch. fta Ju4au • ._.. a oonelatioa of .99 fol' aroup Jwla· 
-t aacl tile l'elattvalJ low oornlati.oa of • 72 fol' both iAcll.vidual J\lda• 
Mllta aacl latel' 1'1•1deatiftcatioa of pitch. lul'b u&H aultjective 
1
'ak1Da ... , ., . c 15. • , • 104. 
17x. c. lrackatt, "llltalUaibilttJ aalated to Pitch," lpM!l! 
X111 (1146), 24•31. 
,. ' 
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aalyaia of voioe pitcll uapite tile tutabUity of tba J-...ata. becauae 
pboaop~tosrapllic &lld. atroboaooplc apparatua vera DOt available for tlla 
work. Burke aaraad. with loot that J.._.ta of a tralaad. obaarver are 
aufflcieat for , ... tificatioa of aweraa• pitch level but iaferior to 
.ecb.aalcal ..... . 
Data were preaeatu to abov tlaat wbaa the rud.taa pitch helpt .. 
becauae of tlla difficulty of tlla .aterLal, tile apeakiaa voice alao 
raiaH. Tbue a..-4 to k traufar of tlla difficult r&Hiaa pitch to 
tile recall pitch. !bare vu fwtller nid.eaca fr• tlle atudy that the 
llip pitch utiU.aed. for tbe 4ifflcult parqraph waa traufanad. ~41• 
ataly to tbe aaay puqraph. Poor raaura ahoncl a areatar pia 1a pitch 
tbaa aood. reaclara. Jurke coaclud.M tut hatpteaecl pitch aco..,.iaa 
difficult r&Hilta. Oaea a pit•ll waa raiaacl aMve ita aor.al l&'ftl, 1t 
t_..d. to r .. ia tbara •tU tba tulr. vu cbaa&ecl or tba aubjact wu re• 
uauru that aaay •tarial vu to follow. OVerall pltcll variatloa wu 
.. araater for ..,. thaD for airla. MDat oral r ... ia& utiliaed • pitch 
level above that of coaveraatioa. 'l'ba utbor refraiaed. fr• 81fMp1q 
aaeraliaatiou oa aact pitch lewla 'bacauaa of the fti'J hip ad WI'J 
1• conelatiou obtaiaacl oa the pitch j.._t• of the thr• apart•. 11 
Ia a d.ialaoatic atudy of r ... iaa d.ifflcultiea ia which Durrell'• 
19 
"Chack Liat of laad.taa Difficulti .. " wu uaad to d.iacloae the fr .. uaacy 
11Karolcl L. Burke, "A ltucly ia the fitch of Oral aaacttaa of 
Fourth Grade ChUdraa," pp. 1.5•70. V.,UUahecl llutar•a thea:la, School 
of ldueatioa, loatoa Ull:lwra:lty, 1939. 
19Doa&lcl D. Durrell, "Durrell Check L1at of l&acliaa Difficultiea, 
1:::!1 taa}"y t( IH#'P• Jiffisplq. Yoalr.era, lew York: Worl4 look 
CollpDJ, 19 7. 
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ad tnea of errore kiD& ..U, hffy repol'ta4 t'hat 24 per ceat of 83 
tkirtl·ar ... puplla uae4 a klah•p1tcbe4 voice. A hiah•pitcbea readiaa 
voice vaa .ora prevalent a.oac childrea ia the upper iatelliaeaca •uar· 
tile tba -a thoaa 1a the l..,.r •uartile. Moa.ot._.. tou wu •••• 
~1 11 childrea ta the l ... r tatalllleac• q.artlla u co.paratl to S chll• 
tlr• 1a the .,.r 4IUI'tUe. 20 A atu4:r hJ I&I'I'J aatl othere alt.ewecl that 
low pitch raltM t•tll 1a fr841.-cJ of 21 "anora" _.. f.a oral raatltaa 
lty a aroup of 100 fifth•arau pupUa. Blah pltck wttll a raald.q of 23 
vu -a the tu laue fr ..... t "arrare" 1a auy aa4 difficult rea41f.aa. 
The Jv4&MDt• of pitch 1a both lai'I'J'• au Duffy'• at-..iaa ware_.. hJ 
21 
..... 
fair~. lerart, aa4 lam cad_.. uatarcOIIf&riaou of pitch 
lavale aa4 other pitch pheaaMaa ill tlt.a ru41Da voicaa of 15 an••JMr• 
ol4 &il'la •• lS aqht•J&&I'•Old 1irb choe• fr• tlaa populatioa of tbe 
aacOIUII aa4 third ardaa iR thna al_._, acboola. A tut puaaaa af 
52 wr• fna the c•t•r of a raa41aa ealectloa waa aultjectatl to pboao• 
pbotoarapllJ. Pitch cunu were plott .. aa4 fr .. ueuy •uur&MDta ..... 
Tbe ... pitch l&ftla raporta4 wra 211.0 cpa for the an•·:rear•altl 
f-lu &ad 2.11.0 cpa for the •i.Pt•Jear•old f-1••· Tbaaa ..av-ta 
a1ao were &1Y&D u appi'OII.Wataly ou aa.itoaa above c4 or llidtlla c. fta 
pitch lavala are abd.lar to thNa of M)'8 tbalr owa aa•• aa4 N:r• up to 
20o.rti'\IM 1. DuffJ, *'A liapdtic lt\ltly of INdiq Diffiaultiaa 
ill a 'fbirtl Gratia," p. 29. U.,UU.allM llutar'a tuaia, School of ltluu· 
tioa, loat• Uaivaa-aity, 1939. 
2114wartl laa-ry ad otMl"&, "Aa Aulyaia of Voice aa4 Laaauaa• 
Chaa-actaria'ttce ia aa Oa-al a.all lituatioa," p. 41. UDpubU.ahetl 
Mutaa- • a tbuia, School of 14ucat10R, ... toa U.iwraity, 1952. 
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the aa• of 14. The pitch levala for aevea• m4 •i&ht•yaar•olfl airla are 
24.6 tOMe m4 24.8 toa ... rupecttftly, above the aero rafaraca of 
16.3.5 cpa aa4 approaiMtaly ou octave bilbel' the the ••lim pitch of 
the adult •1•. 22 Ill a c...,.i• atU41y of boya' pitch. vhtch wu iflaa• 
tical 1a aaper:t.eatal d.aaip to tut of the &il'la • pitch of voice iavaa• 
tipti• reported above, latrMaka, Wil8J, ad ... ._ allawe4 that the 
•• pitch lavale for the, ..... &M ataht•yur•o14 •lu ware 294.0 cpa 
aa4 297.0 cpa, l'Upeotivaly. Thea• ----t• alao Wl'a preantad u 
D, GM toae aboft IU.Wla c, acl u 2S.O &lUI 2.5.1 toau alHtva the aero 
J:"afaraaca. 23 
Cuny uaacl pboaopbotop'&pbJ to olttaia careful wava•to•vaw 
----t• of tlla raacliq voto• of aia fovth·arau lG-yur•olcl •lea. 
ata adoleacaat 14•yaar•old .. lea, ... ata poatadolucnt 18•yaar•olcl .ale 
collaaa fraahMn. the Mcliaa pitch level for the lO•Ja&r•olcl •1aa vu 
269.7 cpa, or 24.4 toau alHtva the aero rafernca 16.:JS cpa, aacl uar c1 
above IUIIlclla C. '.fhia T&lue vu appi'•S...t•lJ one aeaitoaa lover thaD 
the ...a pitch fouacl by rairbaaka aDd othara for aiaht•,aar•o14 .. lea. 
rourtaea•Ja&r•ol4 ~1• hacl a ... iaa pitch of 23.4 toaaa above the aero 
rafaraace acl a corraapon41q &..--7 of 241.S cpa, which 1a aliptly 
lower tUD I lMalow lUdella c. lllaal of bo71 laftD, ataht, tn, aacl four• 
teaa &ad airla aevaa aacl eiabt are all vitbia a 1.7 tone reD~• aacl 
22arat 'PairNDka, latMl' Berbel't, aa4 J. llal'ia a.._tl, "All 
Acouatical ltud.y of \'Mal Pitch ia levtm• &ad liaht•l'aar-old Glrla," 
C)li\4 D!DlUMJS• D (June, 1949) • 71•73. 
23Graat 'Pairbaakl, Jolin B. Wile)', a4 Prank IL Lua..u, "All 
Acouatical ltuq of vecal Pitch ill Ina• acl liaht•1'aai'-G14 loya," 
CNltl RID&!ITJ!t• D (Juaa, 1949), 65·69. 
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the ll•yeer•o14 .. tea waa 137.1 cpa, 18.42 toaee above the aero refereDce 
au aeu c' IHtlov JU441e C. 'l'U ••s.aa pitch levela of the 10· aa«l 14· 
yur•ol4 anupa approahe4 each other arouaul c4 or 111441• c. vhUa the 
li-Jur•o14a wra DMr c3 or C IHtlw IIUdle c. A urke4 4rop of approxi• 
.. te1y five tODU 1D pitch OCC\II'rM dulaa the four•year period betwea 
tile .... of 14 ... 18. na 10· -· l4•,...r•ol4 ulu batt .,u. pitch 
lavale cloee to the valuaa reporte4 for adult f ... le1. The data iDclicata 
tbat tile .. Jor akift ia the •1• wice ia after the fourteeDth year. 24 
redrey ••t about to atudJ the relatioaahip of pitch level to ... 
aa4 pubic develo..-t of 1.014 boya Ntveu the aaee of 11 ancl 16. Data 
on the exteat of pitch cheap wre piu4 bJ liatnill& to oral reatlina. 
It vaa noted that 75. S per cat of tha prapubuceat boye were in the 
periocl of wiee chaaae. The araateet pitch ehift in the direction of 
aflult 'VOice apparently occure •J.aly after the aa• of 14, aa there ware 
oaly 3.72 per ceDt of the l3•yur•olcl malu aatl 20.17 par cent of the 14· 
year•olcl •lu with Mture voicu. Patlrey cODCluclatl that aae a.fl pubic 
davalo,._t are about .. u&llJ reliable u iaclicae of the ataa• of tlavalop 
.aa.t, tiM rupactive correlati•a IHtiDI .65 ad .68. 25 
flttll F'M•··· In a 1Dveetiaatioa of vocal pitch cloacribafl 
urller 1a thia atucty, Saiacor ra,.rtad tiM total raaae reprunt.iaa 
24a. Thayer Curl"J, "fitch Cbaracterietica of the Adoleaceut Male 
Voice•" IH!Ch llfttlr&Ute aa ... rch Aaual, ni (1940), 48•52. 
2
'cbarlee r. fe4rey, "A lt\Miy ill Voice Claaap ia Joya betwMa the 
Aaea of lleva aacl Sixteen," f,..Js llpaep'!pl!l. baearch Aaual, XII 
(1945), 35. 
~====~==============================~==== 
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100 per cat .... urea of the cnbiaecl p:f.tchee uaecl by aix auperior male 
apeakera ae 8.42 tODea for impro.ptu apaakta& aDd 9.89 toeea for readtaa. 
However, Saidecor preferred to report pitch raaae obta:f.aecl fro. pboao-
photoaraphk aulyaia of the Mdl• 90 per ceAt of the collbinec! pitchee 
uaecl b)' the aix •1• volcee. Tile value of tb:f.e ''Miall fUilCtioul pitch 
r-ae" 1a aND in the fact tU.t the McliaD 90 per cat of the caeoa in 
ru41raa waa 5.19 tODea, vlaareaa the total raaa• wu 9.89 touea, a :f.a· 
cr .... of 4. 70 toau wbea oaly 10 per ceu.t 110ra of the hipeat ad loweat 
tOMe were acldecl. 26 la a COIIf&aloll etuclJ of auperior VOIIIeD '• voice• 
Saiclecor fOUIUI that in all caaea the Mdi&a perc•taa•• of w.a'a pitch 
raaa• were 8Mllar than MD' a. The cliffer•c• ia the a\8ber of toua 
.... b)' tb.e .. DK- proacuaivel)' aroater up to the 90 per CeAt r .... 
for which there waa a difference of 1. 2S toua. The 100 per ceat raqe 
ahoftc! 10.52 toau for tba men aacl 10.46 toa.ea for the V'OMn, a clifferac 
of oaly .06 toae• iD favor of .en•e pitch raaae. loth MD ad woaan uaecl 
apeaklD& pitchea below their •taataa pitcbea.27 
Lawia aacl Tlff:f.a reported pitch raaaa of 3.8 tonaa to 9.9 toaaa 
..,., aix •1• aubjecta who, becauaa of v14a clifferaacaa in apukina 
abilit)', were aelectacl for a pa,.chophyaical atucly of voice uaaaa. 28 
•rray a.4 Tiffin, fr• raaeucb oa baelc upecta of effective epaecll 
4ucri&tecl :f.a the foraaof.a& aaction of tbia chapter, defina4 total pitch 
26aatclecor, "A COIIp&rative St\My of tlle Pitch a4 Duratiou Charac 
tar:f.atica of lapra.ptu lpaaktDa &ad Oral leacliua." op. c:f.g., pp. 52·53. 
27sa1decor. "Pitch aad Duratioa Ckaracter:f.atica of Superior 
r-1• lpeakera duriq Oral -•U.q," OJ• sit,. pp. 41·51. 
28Lewu azul T:f.ff:f.a, op. flS., p. 49. 
~~·===+==================================~=== 
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r-• u tlae ... ual etepe betveea the biahut pitch reached at l ... t 
twice ad the loveet pi tela r ... lled at l ... t twiea. !My felt that a •r• 
reliable .... ura of fua ..... tal pitch r ... a would r .. ult tr .. taktaa 
poiata reached twice u the Ual.te ratllar thaa poiate reached 011ly OJ&Ca. 
!bey ,... froa ... lyai.Da the rautaa wic .. of 45 pod voice•. •• poor 
voic .. , acl 21 trataad voieae, that tlaa a praM of - • • votcaa vu aaarly 
twice .. araat u that of ._.. lalativaly epaald.aa, the traiMd vote•• 
bad 5I par cat areatar p1tcb r-.. tbaa tile poor voice• aad 39 par cnt 
araatar r ... a tlaaa tlae pod wicaa. GoH wic .. vith aarrov r-• ••-• 
to be ca.,_ated by •ueul fl•i~Uity l.a other "VOCal factor•. Pitch 
r-.•• of 2.9, 4.S, ad 6.3 t .... for poor, po4, aa4 traiaa4 epeakare 
ware fe•4 ~ llu'ray ad Tiffia.29 lape of S.l •4 1.2 toaae for •· 
tral.aad D4l traiaed r .... r• were •te4 ),y Lpcla 1a a etuq previouely 
referred to la tlaie reri• of ruaanla. 30 
lkiaaar fo..t froa a p._.,llotOP"aphic at.ay of vocal tODae ueacl 
chariaa &IIOtioaal epaach tbat a aroup of aiaa ... lt Mlae Wad, 01l the 
avar .. a, a eliabtly araatar pitch epaa tbaa tea f...te eubjecte ia the 
31 
.... etMy. A pitch raaae of ~ut oaa octave for atftacl epaakare 
raa4taa futual Mterial vae reported ~Y eowa. !be phoaophotoarapbic 
.. lyeie of the voieae of tlaa •- e,..Ure raadtaa 4r-tic Mtarial 
cliecl .... a averaaa •teat of pitcb r-.a eliabtly ia ac:aee of two full 
octawae for .. lee aad elilbtly abort of thie value for f ... lee, the aaact 
29
-.rray ad Tiffia, op, sit., p. 72. 
3~b, ep. sit., p. 19. 
31ald.Dar, g. sit., p. 109. 
= 
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apna4 beiaa &011 1.28 octavea to Z.S6 octavea. 32 Proaoveat ot.Hne4 
that five out of au actora 1D. a atuy of tba pitch upecta of ._tioael 
apeecll •ad about three octafta. rear, -•r, au coat..,t all had wide 
pi tell raaea t while ll'ief aatl ilatiffenace had tile DII'I'Oftlt I' &Dial •33 
The ff.D.4iap coocenaiq feu ead pief corro\tol'ate tba work of Lyach clorae 
aeveral yeara earlier.34 
rail'baaka, Wiley, ad Lu_. reported a 100 ,_. seat pitch r .... 
of 9.8 toaea aad a .... 90 pel' eeat rase of 3.6 toaea for a II'OliP of 15 
aevea•year•o14 ~· readiaa factual .. terial. Tba eilbt•year•ol4 .. lea 
1D. tba •- atudy uaed a 100 per eeat rase of 9. 7 toaea with 3. 9 toaea 
1yilla 1a tbe .... 90 per seat raa•· 35 Tba e..,..ioa atudy of ana• aad 
eiaht•Je&l'•old f-le wieaa carried out '-1 rail'tNaaka, Berkrt. ad 
It :ad lift 10.3 toau aa4 10.0 toaea, reapective1y, ill tba 100 per eat 
raaa• with 3.7 toua -· 3.3 toau falliq withia the-- 90 per c•t 
raa••·" 
Voo1HI't, repol'tiDI a at1Mly de&U.q with voice atiaalatiou aa4 
autieaee khevior, fo•d 1a tlae ... t.oua J...._.t of auditora that 
claapa 1a pitch are alwaya aipificat. la tlae oplaloa of tlae auditor a, 
-.otoaoua pitch vaa •td.Miltal to latellectual effectiwaua. vi• 
rase of pitch vu preferat.le to ao pitch cllaaa• for tba purpoae of 
32co. ... •· sit •• ,. 59·61. 
3lrairbaka aa4 Proaovoat, tR• sit., pp. 94·95. 
34~.yach, op. cit., p. 18. 
35raii'Naka, Wiley, ad Lu .... , U· ciS·• P• 68. 
3'rairNaka, Rerbert, ac1 I ra.t, op. sit., pp. 71·73. 
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HC111'Uaa autieace retativaua...., • atada4 tma.37 lkrray atl 
!iffia, Rile atudyiq 'ltuic u.-t• of effective .,...h, recopiaea that 
urrow pitch rap vu a-rally .. aeciatH wi.tla raucou • iafatile, 
atr141eat. urtl, •• wah YOicea. loocl wicea with aar:nw pitch r-e 
...... to M co.,..aate4l 1tJ ..,.ual flaibllity ia eltlaer tu f.ateaaity 
or clwatl.oa facto••, or both. 38 
Ia a-ral, tu uta fr• HYHal atu4liaa ... to be ill kHPiaa 
with the poiat of viw c.-a -a teacbara of apeech, that wiu r_. 
oraiaarily ia charaatariatlc of effective apeakiaa. BDweYer, t.wia aDd 
!iffia cOD01ude4 that pitch rap ia for _., pvpoau a "1'7 t~~~Hliable 
aa4 lu ... ll&ta ...._. of pltcla ...,. • tbe reuoa aiv• beiDa that oaa 
eatr ....... ure v111 tacr ... e tba r.... ovt of all proportioa to tha 
actual f.ctioaal 41aperaioa. 'llaeJ bell .. e pitch r-e w bea a bit 
over..,baai&M. fl'• a careful aaalyala of 4iffuucaa ia apeakiaa 
ability cl.ta4 auUar • tuy drw vllat they clala La a r.....Ula con• 
cluioaa A "~"7 aanow r-• ia ,..r, but after a certaia auUy attaia• 
ula raaae 1a reaabe4, furtMI' 1Dcre&aa probQly .... aot iDor .... YOCal 
effacti...aaa.39 
li&fh JtJifb1J1tt.•• Pitch ~l.ability or flaaibility 11 a ... r. 
ally coaaiure4 a a&aalfioaat pitch ... ~e bacauae it ,,... aa ta41ca• 
tioD of aot -.1y tha pitch r_., tNt allo tbe relatift ._uat of uae 
'
7 Cbu.laa B. Wool bert, ''If facta of Yarioua llodaa of Public 
lu41q," JtMJMJ of AnUM fmMlop, IV (Juae•lept ... r, 1920), 162. 
SS..r&7 _. 'fiffia, •· •U·, p. 71. 
39tewta aDd !iffia, pp. '''·• p. 52. 
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-...of all tlae pitclau tbrovp iaflectiou, abifta, a4 ~!»rub withira 
tlae r-·. The aipificau of tbia coac:ept ... melope4 It)' Levi• -· 
Tiffia after thay coaclude4 tbat raaa• vaa aa uorelia~l• ........ of pitch 
...... Aa a .._. of clari!Ji .. tbia ceacept, tbey coutl'uc:tecl fl' .. ueac)' 
4iatl'i~vtioaa of ell pitcbaa uae4 b)' eacb of eta .. 1• apeakere for vb£cb 
tiMI)' W liat ... r Jwi~MDt• of raak oriel' aacl acale val• oa the 11»aaia of 
their ue of pf.tcb a4 otlaer vecal factora. '1'be 11»etter epeakera ta tlaia 
at.a, 4icl aot alway• ue tlae wicleat pitch r-•· but they cli4 t_. to ue 
pitchaa falliaa withta altout a Mtaw ia a ..... r auaautift of a aomal 
cliatrl~utioe. Ia the .... at.-, fr ...... y cllatl'i~utioDa of pitch for the 
poorer YOicea rnulM auch tbiap u oae WI'J hiah peak (_..toacNa 
pitch), a ~'-Mal tiatr"11tioa (~ipitcll), aacl at .. iora iato pitchea out• 
•i• tile -- to pel' cat pitch I'_.. 40 
CoMa atMiM the varia~ility f,.tor throuah fr .. ueacy cliatl'ibu-
tioll of all the pitohu ue4 b)' t• •t•• _. aotceaau reaclf.aa v ... tio 
..terial. !bere wu a , ......... ,_.._., for tlua apeakera to uae 
pitohu ta a ceatral porU.oa of tu r-ae _.t frecauatly aacl thoae on 
either •1• of tbe 111 .. 1• of the r-• with araclually 4ecreaal.aa fre· 
flueac)' aa tMJ are further r-... froa tlae awrqe. The fr .. uaeiu 
41 
approat.atM a ao .... l cllatributioa. Proaovoat prueatecl lacliviclual 
fr .. ueacy 4iatrib\ltiou of tbe pltcbea uecl b)' ••Ia of eta .. 1. oollep 
atu4eata rea41q tlae •- pu•aa• u JNll't of aa ..,. .. .._t to locate 
utural aa41 hUitual pitoh. O'Nenatioa of tlae 411atributlou ahovecl that 
40 D.ij., •· 51. 
•leo. •• "· •it· ••• 66. 
l 
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each appnaf.Mted the abape of a •nal curve aacJ that the ••ta acl 
..._ eotaci41e41 eloaely.42 
laidecor aotecJ tut ill tw atucU.u iavolv1q auperlor •1• acl 
f-1• wicu, the voicea of the f-lu wre lua variable thaa the Mla 
YOicea. The .. at&IUiar4l 4levlatt.oa of the diatri1tutioa of apu.kiaa aa4l 
r ... taa pitekea for ....- vaa 1.52 toaea, or approai .. tely oae third of a 
toae lua thaa the -- at--r4l tlnia&ioa of 1.89 toau for the diatri• 
butioa of pitchu uan by the •lu. ftea ilulividual 4iffereacu wre 
coui4lerad, five of tile a1x-- rd.41eaoed lower val ... for the ataaclard 
4leviatioa of pitchea thea all INt oae .ale. 43 LJDch recopiud the Ulpor· 
tDCa of pitcb variuility ia a at..,. aha _.. of traiaed •• UDtraiaed 
VOicU l' ... iaa factual aacJ dr-tic Mhl'lal portraylq &DI&I' ..... &l'iaf. 
It vaa her belief that a cODCapt of v&l'ialaility laaaed oa the ataa4ard 
dftiatloa of all pltchea uau waa a .ore reliable aad atole ...... thaa 
p:l.tcla raaaa. 'lha traiaed r .... ra uaN aruter variatioa ill pitch iafleo• 
tioa oa tile aapr aelecU.oa, with a teadacy to aet off aipificaat wor• 
by ualaa lara• ad •r• CG~~Pl• 1aflectloaa. thaa tbla iauperieacacl 
rea4era.44 
a portrayal of a1x uapleaaaat .. tiou, rairbaka aa4l hoaoVNt fo•• 
42 PnDowat, n. sit., p. 116. 
4laatdecol', "Pitch aa4 Duatioa Claaracteriatica of Superior 
r-1• lpukara duriaa Oral lutliq," U• tit., p. 48 • 
....,.h •••• , ••• •· 20. 
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illflectiou. Withill phruea, upwari ahifta wre fouacl to 'M ar .. ter aa4 
wider t~ ~• ahifta for all ... tioDa atucliecl ... apt iacliffareace, 
wbare tke exteata vera fowul to 1Ma .. -.1. 45 
rairb&DU, 1U.ley, eacl Luaua, atM71aa tile pitch cbaraoteriatica 
of aovea• D4 eiaht•year•olclMJ.aa, fMacl that .-otODOUII pitch vu ,. ... 
ceptUtle by COIIPAI'ial tlM 90 per .. t raae (tlua rap betweea the 95th 
aa4 Sth penAtil .. of the fr .. uaaay tiatributioa of pitohaa unci) with 
100 par ceat rap. fte total .--.. fer • ..,...year•o1cl boya ,.. 9 .I 
toaea, with 3.6 of thaaa aocouatacl for ia the 90 par ceat raaae. The 
at&l\clucl daviatioD wu 3.3 for tJaa total r.uaae &1\tl .9 for tba 90 par cat 
raaae. for the eipt•:p .. r•olcl MJ8 the 100 per C&llt raaae WU 9 • 7 toa&a t 
with 3. 9 lJilla ill the 90 per cat rap. ft& ata1\CI&rcl d&viatiooa ware 
4.0 .U 1.4. raapactival:p. rairNaka ••Jacturecl that thia r&clueecl vari.• 
ailltJ wu aot ebaracteriatlc of apukiq volcu of children but MJ 
vall be typical of their oral reHiaa tlwtaa tlae early aruaa. 1"h& data 
• ._... • aipificaat cliffer ..... Hlft&a tlae two aae laval• .... lecl.46 
lbd.lar r .. ulta ware ahowla ooaoenilaa tlae voicaa of &&'ftll• aacl ef.aht•JUI' 
old f_l... ft& total raae of pitch wu 10.3 tonaa aacl 10.0 tODea with 
a ataatlarcl claviatiOD of 1.2 eatl 2.3, napactivaly. A 90 per caat raa• 
of 3. 7 &1\cl 3 .3 t:OD... with ata1\4ucl ti&Yiatiou of • 7 ad 1.1 for the 
a...a• aad eipt•J&&l'•Old &lrl& 1 ~lcatacl the .... -.notODJ of pitch 
that waa reported in the c-.-loa atUtly of 11ale volcaa. qaill, ao ail• 
af.flc•t cliffel'&lleea occurracl Htw• tJaa two ap aroupa.47 A.c:corcl1q 
4Jrat.rb&Dka &lUI froaovoat, U· tit •• p. 104. 
46rairb&DU. Vila,, .U Lu8MD, n. cu .. p. 67 • 
• t p. 73. 
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to I. fta,er Cuny, lO•JUr•old boya rwtaa factual •terlal bad leaa 
vari.UlU.t7 1a pitch uaaaa tlaaa either tlae 14• or 18•JU.r•ol4 •1 ... 
their total pf.Cch raae VU 9.89 ~ t yet 3.16 tODU CO'At&UaM 90 per 
ceat of the pltcMa uaed. 'lbe 90 per c•t raa•• for the 14• aa4 li•Je&r 
o14 •1•• were 5.23 tonea aad 6.11 toau, napectively. ftll o14er aroupa 
alao hH alia)lt1y aruter chaaa• 1a direott.oa of pitch 80ftMilt 4uriaa 
phoutloa. 48 
J.eHucb coauluctacl by Jlllatoeh wu ... ipad to abev tbe ralatloa• 
ahlp betweea pitch level and pitch varia,lllty ta the vote .. of auperior 
ap..Ura. UU.r expert.atal clirectioa, the auperior apeakera ftra aaked 
to apeak with hiaber aa4 lower t~ aor.a1 pltohea aad with .ora varl• 
ability and lua variability thaa tM aonal apeaki.Da voice. Data vera 
pru•ted to eMw that f.ur .... er -.reue ta varia'bUity teaU4 to be 
•c..,aate4 by •J•t-tlc cbaaa 1a pitch level. In a ... ral, hiah-
pitcbad r ... taa• raaulted 1a tacr .... d variability, vbile lower-pitched 
re&dlap niDcu the oppoeita t_.eac,. loth llcllltoah aacl lalclecor 
&&l'eH tbat the nature of the pel'fonaace _.t be couiclered whaa iatu• 
prettaa cliffereaou ta pitch vari&b111ty.49 
4lc:.rr,. n, tAt. • ''. 53• 54. 
4'c. w. llelatoa1l, Jr., "A ltwiJ of t'M la1atiaahlp betwa Pitch 
Lnel aad Pitch Variability ill v.u.. of s.,.ri.or Speaker•." Uap81iahecl 
DMter•a U.HI'tatioa, ltate U.iftl'aitJ of Iowa, 1939, d.ta4 by Grant 
lair'balul ta ''lac•t lap4tr'-atal llmlati.aatiou of Vooal Pitch 1a 
lpeeoh, .. Jnnll of tht .... t&yl IMitb ,, wrist, Xl (AprU, 1940). 
461·62. 
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'fecba14l\14tl fo¥ Obj4aetiva ltudi .. of Voe.l Pitcla 
Jecaua tlae p---.. of aoutice &¥a all toe ai.D.uta aacl too 
¥&p1cl to b& ... lt vitla cli¥actly, it ia aecaeaary to etuclf aouacl with the 
aiel of clevlcaa vbicla faithfully record aacl raaliatlcally reproduce the 
ortat.aal ao.cl. 
1m4 '"'UiBI··· By tlaa NaiDDiaa of the tveatiath cntUI'J the 
pbeaoarapta vaa aatattliehe4 u a ¥_.rdt.q aacl plqttack device. AMut 
thia tiM uw reuoa1Jaa vu kiq appliecl to the clevelo..-t of &GUild 
recordiaa apparatu: It aipt M pouittla to Mp&tiaa a vira to cliffer• 
eat clear•• •• cloea toaether tlaat eoad could be recordecl oa it by r•· 
af.aa tlle currnt froa a aicrophou ttarCMIIIl aa al!CtrOMpat or clr•lD& 
tlae electr-a-at rapidly paet tlle vii'&. 'lila device whlcla reeulted froa 
thie reuoaiD& co\lld play back tlae Ol'iaiaal -•aae, but the playback 
level wu vei'J low. .....tic recol'4iaa bad to ••it tlle developMDt of 
..,llfiere hlfere it coulcl be ua•• viclal7. 
louacl vaa firet recorded ~ the .oviaa oa ayachroaiaacl et .. l 
tape. A later clutp, uiD& Vicalloy, 50 pal'llittecl the •• of -autic 
powcler•coatacl et•l tapu. Thf.e vae eupareeclecl b7 a thiD etaial .. a • tHl 
wire ad, •r• r .. •tly, bJ a MtalU.a .. plaatio tape. 
MDclera aouacl ¥acorcliq 11 apla1aacl 1a the followiaa tena ia a 
1D tapa racordiaa, eouacll are traeftm~~cl iato varyiq electrical 
illpula .. which activate a--t 1a coataot with the •tallia .. eicle 
of tile tape, -auttataa tha tape ill eatmcl patteru. Vhan the tapa · 
1a pl&Jecl Nck, tlaua iavielble patteru are chanpcl Nck iato 
50Jaaua. tp. cit •• p. 95. 
~~· ===+================================~=== 
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electwical U.,vlaea, ..,u.fw. •• puae4 tuouah a 10114 apeak.er. 
the r .. vlt ia a faithful rep¥04uetioa of the oriataal aouad,51 
a-tt Iotta. realiataa title pn'bl• iDYOl\'M ill tM atudy of 
J.aaavap activitiu, Ull4ertoek a appraiaal of five tMbaif&... for col• 
1Mtl.q oral laaUah, iacldiaa electric recordiq, cout reportba. 
alaortuu reportl.q, 1.,...... r.,.niaa, D4l pMaotic aaalyaia. The 
electrical rocor4iaa prochaou recora of 40,214 wru of oral c..,oaitioa 
with 99.7 per coat accvraoy aa Cliillflai"M to all other t,.. of reportf.aa, 
for ftioh the accur•y perceataau. 'buM oa tlae ..... au.ber of wru, 
r .... 4 fr- 14.9 per cat to 10.4 per coat. the atvclJ 4efillitely eatalt-
UabH tlaat electrical recordiaa ia a tool for ru .. rch 1a oral ~a&U.ah. 5~ 
!Y&ltlt .,....,. •• A -•••trio apparatu for aaalpiaa pitch by 
.._.of varlatiou ill a fl-. ~M by vl'bratiou of air actiaa oa 
a capavle coatrolU.aa the au a.,ly, waa uee41 'by early rea .. rchera ia 
at.SJiaa pitch of the voice. 
Daytoa c. IUllar iaveat .. a •aa of pbotoaraplaiaa aoacl wavu 
which be ..U the phoao4eik. The as..pUfiM fora of tbia .ubiae en• 
aiat .. of a tiDy boa fork vbieh waa attMiwcl to the c: .. ter of a eli&· 
,U- witb ita proap reattaa oa tlae pole•tipa of a ,......._t ..... t. 
A tf.a)' 111rrft' vaa faat-4 to tbla wire. ""- tbe 41aphrap Yi'bratefl, 
tM pr-• of tile fork rolled the wire altptly n the polu of the -a· 
ut. Tbla roc:kiaa •tloa of tbe 111nor caUHtl tlae 'bua of liaht to ntaa 
'iae-•1 2( 9atratt•• 'P'SIW'"" Cu tM laSr• lylti•IW4 
tm ......... ..,, R·H· p. lui• fnat cover. Chlcaao: The hatroa 
CoqNJI'&tloa, 19". 
5Za-tt A. latta, ".All laperiMatal Appraiaal of Certaia tech• 
•if&- for tlae ltvdy of Oral Laapap Aetivltiu,n U.ttl.o!, LVI (laauar,r, l9S6), 301•04. 
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up aa4 4lwa. 17 tllrovtaa tlaia Haa oa a lllnor vlaich ntate4 rapidly oa 
a ftrtS..al ala • a cane vllich wu claai'Mted.atic of .._. vavea vu 
tllron oa a acraa. IUller 1atr04l••• a H&e liM of kacMa fftMlueDC7 ia 
phoDopbotop'aplaJ eo tllat pitch ia tiM cou14 k rMAI. 53 
Yiaibla apMCia alao wu 4evelope4 bJ .... htre. IU.a 4ntea. tu 
toaoHopa. voru4 oa tlaa priDaipla of •rial plcturaa, teclaf.cally kMn 
u atroboMOpic Yiaioa. 54 Tile tODOHopa pnchaead fol' tlae eye a picture 
of tlaa vtbl'atiou of • toae vlaiala n ... le4 4etaila of pitch accurately 
a4 far •~"• fiaaly tbaa the ear coul4 laur, tllu affor4ia& a ••t a-.ai• 
tift objective pitch •uur-t. Tile pitch vu 1'ea4 by 4irect iupacti 
vlaila the apaaktaa. aiD&iaa• ol' playf.aa wu ill proareaa. 'l'be pitch iJult· 
catiea vu aot, lloweftl', ill tlae fen of a coatiauoua cane, aa tlle Hal• 
toae was 4iv14e4 lato five pu:ta. hl'tlaal' work vaa HCUM1'7 to ahow 
pttch 1a u ... ta tu fora of a coatilluoua cum. ss 
Merry atudie4 vocal f.aflectioa tllroup tlaa uae of tile 4iac•lever 
recorw, tile oyllaftr•lever nconer, aacl tlae ptaoaoaraph rHft4er with 
tlae , ..... .,.. He preferre41 tlae latter for voice atudy. S6 IWalvaaaer 
coaU.a•4 apad•ID.tatioa vltla tile .... htre tODHCope ao4 .. 1'1')' 18 4iac• 
loataar '!:'::.cii1:1=.;.:~'Bh!' lyl.sal S,.M, pp. 78·ll. 
54ror 4ucriptioa of atni!Mtacopic vlaioa ... , J .... •· lal•ta 
(ad.), pitt\pfD o& NJ•!Qr 1M ltJ!lMp1oaJ, Vol. 1., p. 513 • 
... 'Iorita rater llllth, 1940 <-- .. ittoa). 
55car1 1. a ... bol'•• IM J'wasm, UD1venity of leNa Studiu ia 
Paycholog, VI. pp. 1•12, c1t .. 'bJ ... lsboea, "AD laperillaaltal ltuy of 
the fitch r•tor 1a Artiatu liqiq," rucifJ.us..al lfiAOV!Ikl• lUI 
(1922), 231. 
56G1eaa •. Many • "Voice laflactiaa 1a lpeach," lazsbfJ.uicll 
"' _.,.,.., IDl (1921), 205•14. 
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left~' recorder, acl conclu4ed vita a device for photoarapld.aa aomul 
wayea which utill.aecl a Mtioa picltan e-ra, two plloael .. copea, a4 a 
tiaiaa ... baai•. With tbia, pi tela fluctatioae, pitch iateuity rela• 
tiouhip ia creecenclo, &1hl otur --•-te wre aa4e.57 lt.m Mcle 
tbe firet baaic et\14ly with reprd to wave-to-vaw pitch fluctatiou of 
the lluMD wf.ce. Ia _. •• of .... bere'e teaeacope u • ...u of 
coutat puaap of fila for pbotop'apt&J with tiM phoaeleHOpea. Be 
coacluMd that the wne•leqth atW •• H uee4 iUhe 4iai4el'at• 11 
iafomatioa cODCuaiq ia4ivi4\1&1 vave•to-vave fluctuatt.ou ill pitch. 58 
.. tfaa .. l'a aew &ad adapte• p..._pbotoaraphic apparatus waa coo• 
atl'uctH to •it• aU the &4v•tqu of tile appuatu uaed by foa:Mr 
wrkara ill the fie lei. leeenti&lly, the uta parta of hie pboaophoto-
araphic appuatua were (a) a J.ua• U. abftt which a etaaclarcl Mtioa 
picture fi~ wiacla after (b) photoaraphiaa tbe liahte reflected illwvibra• 
tOI'J •tiR fro. two phcMleleaco,.., tM OD& a araphlc repreeaatatloa of 
aO'UIUI vavea fr- a luaowa aeurce of 100 cpe electrically driftll tuzd.aa 
fork, refaue4 to aa the tiM•Uae. 59 'lhe phoaopbotoaraphic tecllaf4ue 
dnelopecl bJ llatfeaeel a4 f.llprond by 1'-a, Levie ad Tlffla, acl 
elactrifiecl ~ Cowa, vaa uaecl by lalflacor, LJDCh, Cuny, aacl othera to 
57J. llfalwueer, "All Jxped.Milt&l Study of Pltoh, TiM, Tou. •• 
lateuity ractora lD. tlaa Dpaaica of 1'ocaU.aatioa. u Vllptablillaa4 Doctor' a 
4iaaertat1oa, Ulliwralty of Iowa, 1923, c1te4 hy IU.ltoa •tfaaael, '"tech• 
ntAauea for Ohjectlve ltuclf.aa of the V.al Art," buhtleaical llppMttlbf, 
xun (1927). a. 
5
'c1ueace lt.m, ''The YarialtUity of Couecutive Vave•t.enatha in 
Vocal aa4 lutn.~Dtal ....... ~~ IUJI!t1nilfllt!llry1M• IDYl (1927), 
61. 
59Hetf .. eel, op. ci5·• pp. 1•26. 
~~===*=====================================*===== 
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lt\ldJ pitch atl aratioa factOI'I •f I,..Ch. The -.tee pel'aitted the 
... UI'nJat of fum.etamtal 10_. vcn fr .. .-tea fr• phoaoarapbtc re• 
cor4iap bJ pboupbotoaraphic ...... It vu cut-1'7 to ..U aver ... 
--·-•• onr couecutl'ft illtenala of .038 aecoau each. The over• 
all error of tld.a MtlMMI of fn41ueaa7 MUur ... t vu aealtatbla, beiaa 
ill the order of • 5 per c•t or .04 toMe. 60 
lallabeck tlucrtbed a c.._t.ic atroNioope for plao tuaiaa 
which iMl ... d thr• fMturu that be Milltatoed &aJ pitch ..... ul'iDa 
device abould bave, .-.17, (1) it _., IN direct re&dtaa. (2) the anor 
ill ........... , _., 1M -11• tU.a tile hUMa ear ca. •teet, •• (3) tt 
-.t t.&ttoa for all ~--tu vitlWa r-.. of t.ba llwutiptloa. 61 
A fr .. ueacl7 •t•r auitaltle for Jal.ah apMd n.cordtaa vu de'ftloped b7 
1111d. It vu direct rN41taa. pya a ••ick rupoue to tu apeech aipal, 
vu ... u, calibrated, ad laM a viM rap vitld.a which tile fr .. ltiDCJ 
iluU.catiou vera iacla,_._t of ..,lituda or vave fora. 'ftlia pitch •t•r 
could 1M ... te t .. h proper iatoutioa to tba deaf ..... a aeul'al 
,_,... f.adieattoa fr .. _.J •t•r fol' tbe laborat.OJ:J. 62 Obata and 
lalta7Mhi devi..Hd a electrical &l'I'MIIRBat a, which rapid variat.waa ill 
pitch with tiM, aueh .. occur ill apHCh, could be record.H clirect17 even 
ill detail. The arraa._.t cauiatad of -.lifiera, a wave for. adjuatol' 
60rurNakl, ''lecat lapert.atal lavotf.ptl.ou of Vocal fitch 
ill speech," J9111Mltf •• .. ,.,"" hla•z•' wr'tt• 11 (Aprtl, 
1940), 457. 
61D. 1.. laUabHk, "C--tio StroHacope," J9101l of tll! 
Mwstw lftittr oC •mrw. D (11&17, 1937). 37. · 
62rnderiek v. luat, "A Dir•t a.adtaa fnf&1111l87 Meter Suitable 
for liP lpH4 ... ordf.Da, u ltyW tf ISlt!tifls Jaet=l[[pSf • Yl 
(Jebn&l}'. 1935). 43-46. 
J2 
a aut .. tf.c vol- ccmtrol, 81UI a fl' .. ueacy •tar.63 The lattel' vu tha 
.... a tlae two•tube tilyTatr• taftl'ter which vu deYelopecl by JU.ll au 
_.ifie4 1tJ -t. Thia .ulliu vaa r .. iaM tha followt.aa y .. r lty the 
ilwatora • 64 .... aay reporte4 that Mitllu Me hiM WU •tiraly aatia• 
factory witbout aiviaa r...... for tllia coacluai•. 65 
Grueaa _. kltott i11pi'OW4 tile •tbo4 of •tractiq pitch 1afor• 
•tioa. ftair pitch •tar ..,lOJM a pia coatrol, voicacl aoDcl aelec· 
tt., uawicacl aouucl acluiOD, aacl a --• of CO\IIltiaa fuad-tal vi-
ltratiou. 'l'lM ... biae wrkri ,,... a r-ae of 100 to 600 cyolu. In thia 
..cltiM two portrayal• of pitch were ..-. tlle firat a colorecl lqht dia· 
play acl the other, a arapltical pntrayal oa a oacillop-aph. for color 
there vera 18 laapa fr• purple for low pitch up to blue for blah pitch. 
Several au tvMa, opet:atd oa pitch Wicatiq ,.ltaae fr. the pitch 
ai-l ...,u.fiar, wre aet to fue at preQ&el'lliMcl le'Mla. 'ftae bardaat 
part ia .... lop1q tbe aohiae VM tlaat of obtaiaiq uaabla ilulicetiaa 
aipala which .. t be atrectM fr. a ar .. t variety of COIIIfl• vavu 
that wen applie4 fr• the •iaf.a&l a..-h •• _... 66 
63 Juiclli Obata aad lpji laltquhi, "A Direot laa41aa aecorcler 
... Ita Applicatioa to lluic ........ ,. n JOBM& ,, tlat Mowt&c;al 
lftiftx of atrisa, D (OctoiNat:, 1937), 156·57. 
"'okta aad I.Ueyuhi, ... Apparatua fot: Direct laadiaa of th.e 
fitch aad lataaity of to.cl, .. JOIQil tf tlw ._tical ltcl.etx ef 
Aaii'W• X (October, 1931), 147-49. 
6
'M. I • .,...,..,, G. L. Dlr ... art, a. P. lialrJ.acl, acl ll. D. lteer, 
"hrclue fitcllllater••A Direct le .. iaa r.clt•tntal ,.. ........ , AaalJHr.~ 
JO!IM& of lpwh ta4B!K&M IY.UHI• XV (J••• 1950), us. 
6
'o. O. Gneaa, Jr., aacl L. 0. lcbcttt, "latractf.oll ad rortrqal 
of rttch of lpeeoll lo•cla," .lftntl tl fl!t MIH'tlsfl ltciltz •& AMI &II• 
Dl (lept...,.r, 1949), 487·95. 
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Several pltoh• .. uurtaa ... ie.. ourreatly are beta& ~ed ia 
aoiatlfi.c eapuiMatatioa. '-1 t:he ree•t taftatiou are the catbode• 
ray oacilloacope, which produaea Yl.eul ilullcation of the wave fora._.. 
poal.Uoa of apeech ao\MlU. l'loarfoat reported tbat the MGbiae bu 
Uaited uaeblaue u a pltola 11ulluto.-, awe it hu Mea fo\IU uapt-
ule ocal7 to YOioe c .... r"uiriq a chaae of pitch level in eu•• of 
balf aa octaw. 67 
Tbe U.aa\IUOope, developecl aa4 reported. ltJ Frieclrich Vilhil• 
pllotoaraphic:ally tr-poeea apeech, orlllaally recorded. • a 3.5- fUa 
aoaad. track, oato a HOoad fUa, &llowllaa at.altaaou vuual aaal7aia 
_. Mlectioa of al'bitrary track a..-.ta. tt. aeoond fila ia developed 
ad played N&k oa aouad fila .,_.etu. It aer:vea to taveattp.te, -a 
other thiqa, fr .. _.., bacia unci 1a apukl.aa. 61 
Ia the can of a,..ch tral.aiaa of the aeverely clufeae41, Potter 
atatea tlaat it 11 uaatial to .._ tu pitch uaecl ia apulr.taa. lor tb11 
re&~oa., att..,ta ue MiDI .... to d.laplay pitch by ftl'7ia& tlae poaittea 
of a .wtaa trace azul bJ Y&J7f.ll& tlae t.riptaeaa of a liae of ltabt 1a the 
apactropaph raprueatatioa. A •••tafactot:J aolutioa ia DOt yet avail• 
&ttle, but the iadioatiou ue that a practical aolutioa ia poaaible. 69 
Pitch _,. N d.iaplayed 1a tvo va:- • o= u aa iatepal part of tlae ,,._b 
67frotaevoat, "Vlaul .U.u to lpaech IIIPI'••-•t," Jourpal of 
I"Mh PiMJMrt• Ill (1947) • 318. 
68
rrtedrtch filbq, "Tbe Liapucope." J9!Q11 ., tit ..,.,,u& 
,.,.,, t.f 'E'W• an (J•t.IU'J• 1954), ua. 
69aalph &. Potter, Georp A • ..,. aad llarrtet c. Gr .... 
!Hilt&! .... 11. pp. 10..21. .., torks t. •• loetraad Collpaa,. 1M., 
1947 • 
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pet tan _, tlla other by __, of a aaparate dt.apl&J. Accordt.rsa to 
fottar, ... ~a ~iu to l»e lean.ad. about the aclvataaea ad. dt.edv•t .... 
of the iutepoal type of pitch cliaplaf. 70 Pitch frec&uaaciea _, 'be place41 
oa a loaut.tlualc rathar thaa a a U.IIMI' aula. Whall a loprithaic or 
ootava 1cala 11 aployu, vut.atf.oa Sa pitch reaulta iD a d.aa or fall of 
t1ae nola overtna II'O\IP without ou.at.aa tile.__, of aeparat1ora be• 
twea a4J••t banalltoa. 71 
llajor -haalcal act circllit ... t.p probl- which are atlll •· 
r ... l'M4 ta the 414rfe1o,...t of ,,...Ia 'Upl-.y ec&uts-at were aclaaowla4pcl 
tu a ,_.., of reo•t daalau of tM cat1lo4ta•ray apuch traulator ad 
coatiauoua U.aaar aU loaart.t1111c 80UM apactroarapha. 'thaaa clifflcnaltu 
..,lata why auch a iaatr._t u a practt.oal loprt.thaio apectroaraph 
U. aec u rat Mell ooutruotact. 72 
An iaetaataaaoue pttoh•part.ocl tacllcator l»ued oa the ao•callacl 
"w&Ye fon approach" baa be• '-wlopa41 b7 Dolauaky. la thta approaela 
couecutift aactioaa of the a,...ll wave fon are e011parecl to each other 
ill order to eatabliah the d.aaraa of vart.att.on ntwaaa tM.. -.n. pltcll 
put.o• 1a i._tifiacl Ia)' a tiM nfereue potat. !Ilia d.avica parfoma 
tllia rafareaca poiat ~tt.fiaatioD aut ... ttcally ad a18Dat iaatanta• 
uoualy b7 pauatiBI a pulH •l'ivotl tn. the waft ttaalf acl 1a41oatiq 
tbe ltqiaatq of a uw pel' 1M u aooa u poaa11tle. Ia apt.ta of ._. 
7~ •• pp. 294-95. 
71 llij.' p. JOJ. 
72o.r4oa. I. Pateraoa, "Duip of Vlaibla s,...h Dnt.cea •" 
JOVMl of tlw Hal tical IMHU of WEH'• IIVX (Ma7, 1954), 413. 
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Ualtatiou, DolaulcJ uaerta tlaat the pltcll•perlod iaclicator will aive 
a llulicatloll of tlte be&liiRtaa of each pitch period of •1 votcacl ao-.cl, 
with a ... 11 clala,y aacl a ht&h '-11' .. of reliability, thua .akiaa faatar 
1paech wave fora atucliaa poaalble. 73 
The Purclue pi tell •tar • uaecl ill the praa•t atudy of vocal pitch, 
waa .. velopacl froa rafia...ata of otrcvita of prev1ovaly cleviaecl pitch-
•aauriaa lutrUMata. Ita operattoa couiata of taltf.a& apeecll or otbar 
COIIPl• eoUIMa froa either a Jlicroplloae or plleaoarepb, apUfyiaa thea, 
aelecttaa tile fua ..... tal or loveat fr .. ueacy, aad iaclicattaa tbat fra-
•••cy oa a •tar acala calibratecl ta eyelet per aecoucl. Ally atpal 
vhoae fua._.tal fr..,.acy ia betven SO acl 1000 cpa, aiavaoiQl or 
cowpl•, MJ be appU.acl to the taput. The loveat frequency co.poaeat 11 
aaplifiacl, while the hiaher ~ic ...,..._,, are effectively atteau• 
etecl. 
Three raqaa are proviu.t: 50-250, 100-500, acl 200-1000 cpa. 
The raaaa aelecticm. nttch aelecta the raaa• of the Mter aacl coatrola 
the clear•• of att•uatioa of the htah frequncy COIIPOJienta. Witld.a tha 
:blatnaaat, the wave fona ia alterecl, but tba frtM~ueacy of tbe pulaea 
•tertaa the fr14\JIDC7 portieft of the circuit r-lu the •- aa the 
tu.cl•ratal fr...-cJ of the applied atpal. With the •tar acale •rW 
ill eye lea per aeooa4 rather tha 111 atlU...,.rea, ,_._tal pitch ia 
reacl clireetly 1a cycl.. per aecOI.'MI. fte ,_.._tal freflu&DCY of tha 
aipal MJ be raacl directly fr- tM reoorcU.aa •tar, or it.., be 
73Ladtalay 0. DolaukJ, "lut-.taaeoua Pltoh•Perf.ocl llullcator," 
JoRMl of tM e\!oMtktl Sosiitt7 of 6Mrkf, lXVII (JauarJ, 1955), 
67•71. 
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pruatad u an audible tou bJ __. of heaciphonea or a louci-epaaker. 
Tba audible toaa rapraaentation ~riu no iutalliaanca except pitch and 
piuh chua••. Tb.era ia no 1nd1cat1on of articulation, voica qualitJ• 
or chana•• 1D 1at&a1ty. 
lpecial featuru of the iaatrUMilt are an optiaua laval volUM 
tadioator and a reference oacillator. Volu.e of the inatru.eat il not 
critical except where the aiaaal .uat .. a.plified aDo¥e a threahold. 
laceaa aain ia uadaairable only aa axtraneoua rooa noiaea are a.plif1e4 
to td.aar the fr84l.l81't.CJ •ter. 'l'he refaraee oacillator proviclea a 
"ratura" level for a ~:ecorcliq 1utru.at. the oacillator 11 a type of 
fr .. •ruaaina ault1v1brator with frequency coatinuoualy variable fro. 
approataataly so-aoo cpa with a eeparata ow-orr avitch. When the oacil• 
lator ia ill operation aucl no other aipal ia applied to the tutrUMDt, 
the inclicatlDa .. tar or recorder tociicataa the oacillator fr .. uancy. 
AI aoos aa a voice aiJDAl of ade4uata inteaaity enter• tba circuit, the 
fuadaMntal fr&flU&~U:J of the voice aipal b 1nclicated. Between voice 
aiaaala, the indicator returna to the level of the oeaillator frequeaey. 
'fhia adjuatable "return" or referflllce level iacr ... ea the affective 
apead of rupoua of the •tar, aiaoa the •tar 110ve...,t need not a tart 
each awiaa at aero, but .. , baain auh eerie• of exaweioaa at a point 
ujuata'bly cloae to tlaa aat.a 4iaplao..at. 'fha oacillator uy be 
..,loJacl alao aa a at.pal for calibratioa checka on the iaatru.eat. 
Aocurate aaliltratioa of the taac~t •1 be acc011pliallecl by uaina a 
atadard tuaf.aa fork for a aipal. lf.ace tha reapoua of the circuit ia 
11Mar over the total rar&~• • lt la neceaaai'J to aet only one polat on oae 
~~==~================================~~=== 
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r-• to cal.Utrata the iutr~. !be oparatl81l of tbe Pura. pitch 
•tar la reduced to a aat of aillple atepa wlalch i.aonaaa ita value u a 
cUalaal or laboratory i.aat~t. 74 
The for ... uaa review of ruurch bcludu apeculatlva ad apart.• 
MDtal at&lea of vooal pitch aa4 the t.aac..-ta throuala which the 
latter vera u.ca .. uaud. All aeatutua of atudlu of the pitch of 
chila• '• wicu r .... la that, 
1. A YarlatJ of MtllcHia ua Mea UH4I to &ather pitch of 'VOice 
aaplu. 
2. With lli.aor vari.atlou, cenai.a 'bulc CJPU of proceduru have 
beea wed npeate4117 to MUve vocal pitch. 
S. There f.a DO COIIIPG'atift at114J of chi141'• • a a,.U.t.aa act 
reutaa pltchea i.JnelYiltl tlae uae of a pitch Mter for •· 
4. lo atatlatlcal17 aiplflcat renlta ae raporte41 coacaralaa 
avarap pitch 1 ... 1a •a41 b7 chl141na for apaaklaa, readlaat 
aM recall of nacllaa. 
5. With •• aoaptl.oa, tlw a_..r of cbllan 'a wlcaa atu411ecl 
•41er •• proca41ura la 11a7 ... iDYutlptlaa 4lou aot acaa4 
30. 
It vu vltll tlae raaU.aatlea that pltchaa of chUdr• 'a volcu 
arf.aa varioua oral tub are lapl7 .t.._tlfled tltat tbla atu41J vu 
att..,Ca41. 
" 
clW"Da 111 
PLAI OJ Till STUDY 
OutU.De of Procedure• 
the purpoae of thia atudy waa to filld out what a child .toea with 
bia vocal pitcb vbea be apeaka, reada, nd recalla what he hu read. 
Averaae pitch levela for childrea ia arad .. two. four. aad ata were 
ideatified froa fua ..... tal fr .. ueac1ea extracted by the Purdue pitch 
•ter Briefly. tlae reaearch proopuraa iacluded: (1) aelectiou of the 
populatioa nd collectioa of pupil uta; (2) aelection of aituatioaa for 
att.alatiq apeakiq, r.Uiaa. ad recall of rea41iq; (3) preparatioa of 
tapa recor41iap of cbUdrea '• voicu ad (4) pitch •ter analyaia of the 
recorud voice•. the latter will H uacribad ira Chapter IV. 
Populatioe of the Study 
CJittrit Cot tel!'t&l& lbe populatioa.·· The criteria uaed to 
aelact the populatioa for thia atu4y ara: 
1. the populatioa ahould repruat tu total iaupeadnt reacliDS 
ranaa of the el ... tary pupila ill araclea one throup ata. 
2. 'the pupila abould repr .. •t aor.l r-•• of aocio•ecoaoaic 
bactarouad, intelliaeace, aad acbaol achiave.ent. 
3. The pupUa ahould be r ... u, availa'Dle for voice recordiaa. 
Th .. e criteria vera aatiaf1a41 by uataa 181 chilclrea froa ara41aa two, 
"- four, ad aix ia. two achoola ill a -11 city about 20 ail .. froa loatoa. 
~~~==~==============================~==== 
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Accor411aa to tbe acbool autboritiea, tu U.a froa which tiM cllilclru 
anupiaa wu ••• ill tbe achoola. Of tlae lN ehilclrea whoa• wieea .. re 
recorcle41 oriaiaally, 28 ftre eUaiute4 later becauae of atraaeoua 
aoitea 1a tlle tratcriptiou of tbe1r wieu, 1ac011flete pereoaal data 
reooru, or 1ubilit7 to rea4 ~tly, thua recluciaa the population 
to 160 chUclrea. lacll child ia tu attatly vu hia CND control. 
hlil 41!1··· latelliaeace ••tieata were clerift41 froa the 
1 Ca11fonia lllort fora Tut of Hiatal llattaritJ nicb vu adaiaiaterecl 
to tu tttatl7 populatioa 'by tu writer clviaa the period froa Ma7 27 to 
JtaU 4, 1954. TM 1953 friMI'J rona for ar•• two waa tcore4 'by ba1u1 'bJ 
tH writer; the 1950 lleMilCAI'J fona for ara•a four aacl aia WU .achille 
acerecl. 
lcl.catioaal aehieftMat aacl r_.taa acbieftMDt arue efltaivaleata 
2 
.. r• obtata.4l froa aeorea yielde41 by the -.tropolitaa Aebiev .... t Teat, 
Prt.uy 11 latterJ, rona T, for arua two 11-.t&I'J lattei'J, fora T, 
for arue fo111.'; a41 later.ecliate Partial latterJ, fora T, for ar.- aix. 
The eclucet£oaal acbin .... c acore ... 4er1Yecl froa teata of arit~tic, 
r .. diaa, tpelU.aa, &lUi wocabulary. The rea41aa acore vu Dalecl Oft teata 
of worcl .... , .. acl reacU.aa e..,reheuioa coataiaacl ia the achiev-t 
kttei'J. Thea• tetta were alva •• acored by the claaarooa taacbert 
1111aabeth T. Sulliva, WiUia W. Clark, ad lmett w. Tieaa, 
Sltlifogif Tett tf .. ttl IIMBih (Loa Aaplea 2 Califomia Teat 
....... 19»). 
2aertrude 11141reth aa4l otbera • ll!tgalit!P AcJd.nwat tftY 
(Yoalr.ert, lev York: World look eo.,_,., 1947). 
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- .., 11, 1914. 
fte , .. , ... rea .U otw l.af--*loa uacen.iq thl ,.rf--• 
a4l uttt• of M&ll clai.U ,__. tM oral tuka ._.. plaeed • • 1adi• 
Yu.al pvpil elate aJaeat, • HJ7 of Riell a,,..ra 1a •••&x A. 
De tala• 1Milow f1anUia a 4eMr1ptia of t.1ae poJNlatiora. 
Total 
... 
•••• 
'fMJ.I 1 
ID 111111111a or nrzu D ftl nm 
29 
21 
Sl 
31 
21 
J2 
'MILl 2 
~MD orrum 
(..,.rted £a ... tu) 
33 
24 
57 
Gr ... 2 01' ... 4 Or ... 6 
93.627 
S.OOI 
119.942 
'·"' 
141.842 
5.126 
93 
67 
160 
A .. e--.1oaioal ... of •Ualatly .._ 1 ,... ..... tlaa ..s 
of pMa '-• of 10 :rear• __.tile_, of ...... four, ea4 of DOt •uite 
12 .... tM _. of ar• aia ... •dd· A at_.... ._.iat.._ of 1 ... 
tUa a JUI' we te M ........ 1a a ee ... l ayet• vllen -.1 HCial 
llml•tJ.oa ,.....uw. 
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TMLI 3 
I'IIQUDCY DllftDurlOII or lftiU.JGIJCI QtDTllftl 
Jr .. MDCJ 
laap aa48cor•• Qr... 2 Gr... 4 Grade 6 Total 
• 51 • 52 • 57 • 160 
145·149 1 0 0 1 
140•144 0 1 0 1 
135·139 5 1 0 6 
130·134 4 4 2 10 
125·129 4 1 9 14 
120•124 9 2 s 16 
115•119 6 3 10 19 
110·114 8 6 9 23 
105·109 4 1 s 10 
108-104 6 6 s 17 
95•99 2 5 6 13 
90·94 1 11 2 14 
85-89 1 6 1 8 
10-84 0 4 2 6 
75-79 0 1 1 2 
.... 116.980 102.635 lll.17.S 110.250 
•••• 
12.111 lS.tJ9 13.678 1.5.227 
..... 18·147 78•143 75·131 75·147 
Tba tatelllaeac• of the •tadJ populatloa la •hewa 1a Table 3 
to H w1tlaia tile aonal rap for tbe .... ral •cboo1 populatloa. .._ 
iatelliaeac• ••tiat• above 100 iacllcate that tha aroup• vel'• •o.awbat 
above aver ... ta iatelliaeace. 
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TAILI4 
IDUCATIOlW. ACJIIAMIIT ICODI or PUlU.S 
( .. tropolitaa Ackte ..... t teat•-Gr ... 14u1valeata) 
..... 
•••• 
Gt: ... 2 
3.512 
.616 
S.627 
.918 
Gr... 6 
8.712 
1.331 
The .uaa of the acorea illcli.cate that the aecoa4•p:U. •• 
fourth•ar ... pupUa were al1ptl7 •re t"- oae half 7MJ: above the 
averaae acld ...... t for tile araclaa, while the aixth aracle ... •re tha 
oae ea4 oae half 7ura above avereae ill e.aucettonal ahtev-nt 1n the 
areu teatM. 
TAll& ' 
IIADDIG ACIUVIIat ICOIII or rUPILI 
(latrotolttea aea.ataa Aeht ...... t Teat--Grade &•utvaleata) 
..... 
I.D. 
3.717 
.IS3 
5.704 
1.402 
8.849 
1.769 
tlaaa OU balf 7Ur but leaa thea OM JUl" Uove tbe arU. levell ill tke 
raadla& abiU.tlea teate4 b7 tu *tro,.lita Achi..-.-t Tnt. Grue 
ata ahowe4 a •ea reacU.Jll ahie,_t of aearl7 two 101'• beJOAd the 
arU. leftl 1ll tu o111t1ea tutu. 
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hlactloa of llatertala fR tape aecorflltaae 
Matatala .. re eelected to ats.J.ate cldlfllr• to perfera fiye 
oral taakl ia auch a vq that RCRMl weal pitcll could be recuMcl for 
avn..-.t aulJiil aU atwiJ. 'lM caau, tpuklq, _, rudtaa, recall 
of euy readiaa. difficult r ... taa. aa4 recall of difficult readiaa. were 
adjuted to tlae ch114 '• 1atar .. tl ad altiliti .. with tile aid of picturu 
aad carefully aradecl rudia& parapapu. Tbue •teriala are cleacribed 
below. 
IJIIk'll··· After it ... decided to u.e picture• to etart a ch114 
talklq 1a a aonal coavertatf.Maal voice, a praUidaary atudy waa carried 
oa 1a a tcJaoel aet participatiaa ia tlae •ia lt\ICIJ to fiacl pictvru which 
vould actually •t1Yate cftftrlati-. -ily. A aroup of 40 picture• fr• 
tbe yertical fUu of the loat• Mlic U.eary wre theuaht to haft hlah 
iatenet appeal fer caildna 1a ....... two, fnr, acl ai&. 'fMM piotve 
wn ,..._ to each child 1a ara4ea cw, four, _. alx 1a the ••peratlaa 
Hllool. laca picture ... cluaified u ett.ulatial or a ... tt.alatlq 
aooordtaa to tlae ooavereatiea vhioa follawcl it1 pru•tatioa. IIN'e tbaa 
tw taira of tae pictwu were elilliMte4 Hcaue they eittler w ao 
,_... to ett.alate cRWrlati• or the appeal vu lillited to oaa aae or 
aa arovp. tvelw piotvu Pfttrayiq bueball, kaketull, MJ acntf.aa 
a deatiat, a tloctor, dop, fin fialltilla, fta-e ekatia&, toy~, aU water 
atuaa eU.clted oral rupouu fr• "'" llloJ• ad airll ia tba tuee 
aradu ad, tbenfor•, wr• u.ed ill the •ta atM7. *re apeoific tech· 
ai4\IU for uataa tbe pictv .. to ..,taill ~a~~plu of coaftraatia an file· 
cueae4 later 1a thi1 cbapter. 
~~==~================================~=== 
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OUl pM•as.-- Two tuu, _,. aa4 4ifficult oral readiq, wre 
iacl.._. ill tile pla of atwl7 te •• a clear c•trut of pitch uqe if 
oae exiate4. IU7 rudiq ~efera to a lnel of clifficvltJ ... Je&r belew 
3 the iaatructioaal r ... iaa le.al. The .aterial preaeata ao .. Jor cllffi• 
••ltJ to tba r .. 4er. Difficult r.Utaa la tbia atwiJ refera to reaclial 
of •tutela ... JUI' or •re a...,. tlae 1Datr\1Ctioaal le.al wllicla preaat 
eltlaar •J• clifficulti .. or a aft.alte cull-a• to tha rUtlar •• uil· 
itt... Tile cluarooa teacbua apaclfiecl tbe iaati'UICtioDal r .. cu.q le..l 
for each cl\114. . t'be t• at.aa4ar4iaed parapapha c..,rtaiaa tbe CU.aore 
4 Oral .... iaa T .. t, rona B, were uae4 to cOYer tbe ... Y aacl clifflcult 
readilla r .... of the pepulatioa of tba atwty. fte parapapu were arac~M 
carefully ritllr ... r4 to -.ocualary, .. tnoe at1'11Cture, aacl coateat. 
lach waa 1-a ...p to perat • ......., ..... u.aa of the r_.iq voice. 
!he parqrapu fo1WM oae coatiuow ato¥y nicll told dlffereat eplaodu 
ill tile life of a faailJaroup. n. fact tlaat ucla puqraph waa a •1· 
fl.. a4 ulf•at.tfficieat un:ati..,., relatecl to the otbara only by ita 
coacena with tba •- cbuactera, provf.cled both •ity aad ... ueoc• for 
the cl1MODtla110U parqrapu eaela cllil.t vaa ukH to read. Tile character• 
were portrqecl ill aa illutraU.• prececllaa the puqrapu to create 
later .. t aD4l Wilke tlla ~~etS:yity •re lllua tlae UrMl reacliq of a Molt. 
3tutnct1oaal readlaa le.al la tbe tena uaecl to cleacril»e that 
l'aDp Of clifficulty 1a tM araclatiH Of nUf.aa .. terial wlaeJ:e the 
f.Mlv14ual nada with at l ... t fair cuq.reb.euf.ora, altlaoup lle t»ealu 
to awraae •re tbaa. Olle •Jor error 1a twac,. rUDilf.aa wora, a4/or hla 
......... •Y atut to be labored aacl al•. 
4Jola v. OU.•r•• AU•r• RU11M4191 'h!t (Yoakera, Jew York: 
VOrlcl loOk Cl .. aaJ• 1951). 
, , 
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Coplu of both font of tlae Glt..ra Oral _.ill& 'rut .,..r f.a Appea• 
tlia •• 
IH&Mf ogl rtstU eC uM1a ••• autda.t oral recall of r.Ula& 
la a c•tnll..t fom of apeakia& Wiok 1a ..,_._, ..,.. the •tul&l 
'HU &ad tlae ta•l1•1.4ul'a word altllitlu, ...,.,.ataeaain, ...-laatioa, 
_. -17. It vu ua-.1 for ,_,..u of thla atucly that oral recall 
11 dlatlut fna ape&kiq &ad rea4f.aa •• te tlwa lllaJaar ordu of akllla 
lawl .... &M, tlaerefore, the recall wlee aiMNU 1M aa~~pl..t apart fr• 
c.-veraatl-1 apeak:l.aa .olea. lo apaci&l •tel'l&la vera uedetl to atta-
tdata .a1dacl recall. 'laciat4uu for uld.aa for recall Ha aacrilled 
later 1a thla c'-pter. 
Praparatloa of Tape a.ortllap ot Clllldraa '• Yolcu 
s ApHratw.·· A Patroa tapa I'MKMr, -...1 ft'•lC, wltk ataadarcl 
6 llici'OpMaa, foot ,.Ul, aad ''lcotek" ltr&IUl plut1c •-• recordiaa tape, 
.-.r lll.l, wra uaetl. Tba pictvu to att.lata coawr .. tloa, the 
aplral 1touat1 book of OU•ra Oral b&dia& 'rut parqrapu, aatl the pupil 
uu a)aeet, all pre•louely tlucriktl 1a thla cbapter, coutitutad tb.e 
.. uS.,..t uad to olttaln racor4M • ..,laa of a cblld'a YOlce duriq 
apaaki•l• ndiq, &lUI recall of raatlla&. 
IMBti'P' m&remt. •• Ill ,.. achool a taachara • louap wu 
_. nailaltla for the work. la the other acb.ool tba aaalc roaa wu uaH 
;...fact••• bJ the Paatna Ool'ptl'atia, 2211ut Callertoa, 
Chieap, 11Uao1a. 
6 
... vfaatlll'H lty tha JltMaaota llilliq aad l!laaufactut:iDI Callpaay t 
lt. favl, llf.uaaota. 
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1.a tlae •raiaa. aad tile ld.auraart• noa 1a tba. aftenaooa. Tw chair• 
fl'- tile child'. cluarooa faced • low tala oa nicb the aicroplaou ... 
placad alaout lS ilacllaa aa7 fr- tha child'• ••til. Tile child eat to tlla 
operator'• left. Tile tape recorder vu pl.c .. oa aotllar 1• tahla to 
tlae d.pt of tha operator, at r1&1tt -lu to tlae claild '• direct li.aa of 
viaioa. 
·~as~t4l!a IJOS&4!Jt8.•• The proc ... ra deacrihe4 bera vu ueed to 
tapa racor4 tbe voice• of 160 pupil• participatt.aa 1A a etuclJ of vocal 
pitch dvtaa epaaktaa. nadia&, aa4 ••••- recall of raafiaa. 
1var7 opportua1t7 wu uaad to talk witll tba cll114na hafore 
acllool, at ..... at recue, ea4 after aclaool. Wllaaavar poeaible, tba 
witer jot.au ia cluerooa .ctivitiu, eucla u atol'JtelU.aa, lietaai.Aa 
to oral report• &lUI oral reaft.aa, att.U.iaa ...... 17 proar-, ad watch• 
t.aa play peri.U. Cbiluaa were aaoouaa•• to eaa the rooa where tba 
tape recorder wu uad. TbaJ carri .. tba .... i,...t to tlaa rooa each clay 
aa4 laelpad aat 1t up 1.a operatiaa poaitt.. !bie oriaatatioa bad tlaa 
deein4 affect of nlaut.aa aaaiatJ, u 1Micata4 'by the fact that 01111 
tlll'aa out of lU cllilua uka4 at tile tiM tlaeir wicae vera recor4a4, 
"What doee tbie thiAa do!" tb&H three ware pandtta4 to laear • brief 
pla7back of a clu-te • a voice, w&Uch vaa eufficiaat to eatie:fJ thalr 
curioa1t7 ea4 pia tlaair cooperaU.oa. 
'1'ba writer cal1•4 for each chU4 at tba door of hie clauroo. 
ad acc..,..lad hf.a to tba raoorfi.Da rooa. Occuioul17, coavarntloa 
be ... aa route ADd coatiaued 1a the rooa after the recorder wu aaaa&"· 
ftb p.va tlae aecaaaary • ..,la of MI'Ml coavareatioa. llora fr841untlJ, 
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.....,...,.", a cllilcl aeatacl ll'-aelf while tile witar apr.U out tba pic tuna 
.. tba taltla au .......... tu cbllcl to iadieata ·-that iatuutecl 
Ilia. ror ....,la, oaa chilcl pickecl ., tbe picture of a buabaU a- ucl 
uicla "1 plaJ tllll all tbe tiM." 
fta writer uud, •-.. .... yow Little J.uaua t- play ita 
-t a-t" ne coa..uutloll nicll followecl couiatad of tba aomal lift 
_. take of two people tal.JWit. fte aoavu .. tloa flowacl uarutr:l.ctecllJ 
fna t..._ to c-. uatil a tape racorclecl ....,1e of about ou lllavta ba4 
Mea takea. Wllaaeftr the writer apou, tbe foot peclal wu upruHd to 
halt tile .. llllle. lt wu re~ tile -t tu cbilcl 1Mpa to apulr.. 
1a till~ -.r. oaly the cllilcl'a wue wu oa tile tape. luofu u poe• 
a:l.ble. tbe WJ:lter ..ca. a ceetrollecl effort to apeak with llillt.al aat.at 
..._ al•iaa cllrectloaa or coaveralaa vitll tbe cll1lcl cluriaa racorcltDa ao 
that tile cllilcl '• voice wulcl •t reflect tile pitch •WMilta of the 
writer • • voice. 
After tlaa coaftraati_.l ....,1. wu M41Uirecl, tbe child • • atta• 
tloa wu clirectecl to the pictvre of t.. fa.lly about which the Qi~r• 
Oral ._.lata 'lut paraaraplle wre witt•. a. cldlcl vu uked to rucl 
a p&l'aaraph approa:f.Mtely ... yeu belov laia iaatnctioul leftl. Be vu 
allMrecl 8out tea aacoacla to 1eok ner tile •tarlal before he bepa to 
rucl aloucl. Vhea the chilcl Mel fiaialaecl rucliq, tile writer aaid, '7leu 
tell all you ca r-'ar about tile atorJ JO• '• jut reacl." 'llaa pupil 
wu aiwa aU.IIitecl tiM to thiu aa4 recall. Bo .... tiou vera ukecl to 
eacourap recall. aiace \lll&idecl recall vaa cleaired for pitch ual,aia. 
1a caau vbere the writer laM 41fflcult7 laaoviaa whether a ch114 laa4 
fi.niellH recalUaa or vu J•t a...ttati.aa before aoiaa •• t1ae wttar 
.,kM, "A'A7 .,..,.. '1'be •••U.oa wu uU. jwt oaoe 41at:iaa t1ae ncall of 
DJ oaa paraaraph aa4 tlaaa •17 for tlaa raaeoa -u.oaad above. 
!he uaa1414 recall fol~iaa au7 readtaa ia referred to iR tbie 
atudJ u recall of ... ,. r ... iq. beordiap of difficult naclia& aacl 
.-. .. -t .. , ... recall of difficult raadi.aa van obtaiaa4 1J7 haYf.Da 
tM ••Ject na4 a par:aarapJa - JUt: or ..,.. MJGH lUI iutructioaal 
laval _. tlaea tall vllat 1ae laad rud. la 10M illltac11, the clifficult 
raa411a& laval va bud to locate McAUia the cbild _,.rieaca4 ao cllal• 
1-.. fna •tarial u -" u tw JMI:I lt8Joad the ialtnaetioul laval 
ra,.rt• f• laia 1t7 Jail cluanoa teu11er. Ia aucll cull, the utter 
..,. ... .._tH to fW a cballaaiaa nadiq laval DJ adldailtarf.aa • 
ltriaf, iafonal, oa-the•epot •••1 rauiaa teet uaiq tbe GU.•r• Oral 
.... s., ,.,, parapaplaa, rona A, a &Of7 of wld.clt. ay be fouacl ta Appaa• 
•ta A. ftla. a nffict•tlJ 4:Uf1cult parapapla wu locat .. , tlal c1a114 • a 
wica we r ... rcle4l u lae rucl a puapapla of .... 1 difficulty froa fona I 
of tlae OU.••• Oral laadf.al tut parqrapu. 
f1ae recor41q proc.-a 4ucr1M4 U.w uttacl fiw a-.1 .. of a 
claild'a voice 1a tile foll•:l.aa ..._.: (l) apaald.aa, (2) ..,,. re .. taa. 
(J) recall of ... ,. raa4laa, (4) 4ifftcult ........... __. (5) recall of 
•ifficult r ... s..a . 
.. til • tbe claild '• at tit.._ tGRI'd tlw vuiou. tub aacl otllu 
oltaarvaltla traita or tnaplaitlu ._taa lata apaakt~~& aa4 readt .. per• 
,.,.... .. wra.,. at tu tiM of neortlilla oa a pupil uta elaeat, a 
CepJ of ftlcb 11 laclucle4l 1a Appea4Ua A. 
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!be fourth atep la tile rueanh prMeclvu, pitch •t•r -lyala 
of tlae recH41M wicu, will k 4ncrihcl I.D tile followiaa chapter • 
. _..,. 
fte at-, populatl.oa vu c-.••ed of 160 •1-tary acbeol chil• 
dl'ea ill p .... tw, fOUl', aa4 al.a fna tw ac .... la 111 a city BUI' loaho. 
l._atioaal achinn rat a4 iatellipMe 4ata .,.... collecte4 for tu 
populatt .•• lelectH .ateriala _. tecla141uu were uaH to olttaia tape 
recor411Dp of flw 41ffereat oral •tlYitiea of each chi14. '!'be tape 
r ...... voicu ... t1tute4 the prS.U, •terial fr• nich YOC&l pitch 
Uta were t.aUa for pitch •tv ad otatlatical -lyaia. 
('1 
...,.,. or AJW.11DD rDCB or 'f'BI VOICI 
'file,_._ pitcb •ter vaa uaed to nelect, couat. aa4 record the 
f•4nwatal fr .. uaciea of tlaa tape recordeo wicea uae4 by clailclrea ia 
apeaktea, reUilaa• aa4 recall of readiq. Before pitch .. lynin wu be• 
a-. apecific uaUIIftioiUI wn .... : 
1. llect.._petio recerti ... do eot cliatort pitch. 1 
2. 1'lae p:t.tcb of a ... teal n.-4 1a detel'lliucl pdaarily b)' ita 
f•dtwtDtal fr .. aDCy. 2 
3. fte fur4ue pi.tcla •ter 1a aa iwprov..S iaatr.-t for extract iDa 
fw4-ta1 &ecaueaciM fna c011pla apeach ao.u.3 
The ''""• fitcll llater 
rust. atu tlfi··· Tile duip -· opuati.Oil of the Purclue p1tetl 
•tu are deacr11Nt4 1a Chapter 11 aad Appeacli& A. Ia brief, ita actioa 
coui.nta of: (1) takiq ,,... .. fna a llicroplaoM; (2) ... U.fyiaa t'bl 
apeecll ao.a; (3) CMDtiea tbe cycle• per aecODcl of the fua--.tal 
(1...at) fr .. ueac7; (4) tadicatlDa tkat fuad881Dta1 oa a .. tared ecale 
1 lkiDDer, op. sit., p. 81. 
~ease I. 1.1u1er _. A.uatia I. Prey, 'Rd'Wtalf If 
Mmtlfl, p. 377. •• tork: J.- 1111.,- a. .-... lac., 19SO. 
3JM1pae7 aac1 otbere, 01• S'S·• PP• 135-41. 
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caltltrated 1a cyclu per aecoad; ad (5) papld.cally I'MOI'dial tM faU• 
.atal fn4aueacy • a chart. 
lilfi' MSH ••larnt.•• A,_._ pttcb •t•r for •• 111 thia 
at .. J vu c-tnctad by tlae lllJat.a Dapar~t of loatoa Ualverait)' fr• 
4 diap'- of ctrclita duipad by Dellpaay aad othara. .b. laterU.ae•...-
5 6 
ncordt.aa ... ,,.._ter, atyle 4Z4•A, uiaa laterU.ae·AIII• chart 4313•&, 
wu ..._. to tile hrtlua piech -.ter to produce tile penaeat viaual record 
of f_._tal fl'.....,..iu froa vlllch tile l'W data for the praaat atucly 
were t.U.. a. lf.lle draw ltJ tlaa ncordiaa alll~tel' repru•t• tbe 
'-•••••tal fr .. veacJ of tile voice ac11Uitw of b&IWNlica. articulatta, 
or f.lltaaity faoten. A aaple of tbe abut l'ecord appear• ia ..,_.is&. 
IRH lflMS&a··· fta ,..._pitch •tor W tllne r .... a, 
50-100, 100.500, -.. ZG0-1000 .,.. to ..a it aclaptula to the f•daMata1 
& .. .-cf.aa of u.y apeald.q voice. 11aoe oa1y chU4ru • • wf.cu Wl'e to 
IHa aulya .. 1a tlaa pru•t atudy, it_. IMIGau&ry to Hlect fi'Oil the 
tt&ne raaau tlae _. -t aeu1tbe to tlaeir voicu. lrOYlou atu41u of 
clllldr•'• wtcu reportM pitch valuu aur IU.tlcl1e c, 1a tlae Yiciaity of 
261 cpa. Ia tile U.pt of tbia iafenatioa, the S0•2SO cpa raap vaa too 
low. fta Jaipeat ruae. 2G0-1000 cpa, wuld have cowl'ed all the pitchea 
_.,t perllapa tboH of a f• aiatll-11' ... ltoya vb.oae wicea were H&iaai.a& 
to ........ lnertu1 ... , tlae r .... vu Mt ued atace ...,..,. aa4 
4
,ay .• pp. 131-39. 
S....~acture4 by tu laterliae•Aapa ca.,aay, lac., Ia41aapo11a, 
ladlaa. 
•.w~.. 
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jotMI'a, 7 vbo ... lpad. tile ... 111M. a--ted. tl\at tile raae 1Mu1d. ea. 
1110•t of tlae i.Uiutiou ia the upper fou fiftba of the •t•r acale. 
~ut tlae oppoaite wovld. have Mea tne for cbi1d.rea •a vou .. oa the 
200•1000 c,. raae. 'l'ha 11141cl1e r-.. c..,.red. tbe frecaueaci .. reporte4UJ 
~- bJ cdU.ldra ad would. iacU.cate tboae fr .. \MUf.U ia tile upper fctu 
fiftlaa of tlae r-.., u •-•ted.. fteae fac:tel'a a•• aufficiat reuoa 
for choN iDa the 100•.500 cpe l'ap. .,. raa• ••lector nitch ... tbea 
aet ill tlle 111.4clle rap poeitioa. 
llfl•&• usUlaW ttlt'U .... o.. proltl• iD tlle ue of tbe 
.. tel'u ........... ld.ll~tel' 1a tu 4ela, ill tu .,...t of the reaor4· 
taa pea. Tbe pea ia alov ia ••taa froa .. nat" poaitl.oa at the ltot.t- of 
tlae Hlected. l'aap to the freflueacJ of tu atp.al applied fl:• the •tar. 
lilac• the rate of frecaueacy c.._. of tile apeaktaa voice 1e very rapid., 
the reeor4taa pea doea 'DOt ordiaal'llJ ba,. tme to reach tu exact wue 
fH4ueac7 1tefore aaother aipal ia applied. To eU.aiute ,.,. of thia 
"laa" ._ to the a1ow cU.IIb ad. dr., of the ••• a refereace OHillator 
ia UH4 to provtu a "l'etun" 1.,.1 for tile recordi'DI iut~t. It 
ja-.14 1te _,laiucl that thf.a refueaoe oaai11ator, lNilt f.ato the hrch1e 
IJltch •tar, f .. 4a a coutaat toM iato tbe pitoh aaly.ar cinndt of the 
IJitch •car. It..,. 1te a4juat.e4 to_, &oee betwa SO aa4 800 cpa with 
Ia aepal'ate nitcla • tile .tel' pael. It pulll.ta tile reeudf.a& iDatru• 
~t to I'Ut ill wbat af.Pt 1te ealled a "llicldle of the roacl11 poaitioa, 
tut la, ia appr•iutelJ tlle ••t•r of the raaa• of fr8fluaciea 1teta,a 
~ured.. Vbea tlle oacUlator ia ill operatioD a4 ao otller aipal ia 
1
...,.., _. othe.ra, g. '''·• p. 137. 
,, 
appU.e4, tbe recorcliq iutnaat t.Mieatu tile oaeUlator fr .. ueaey. 
M aooa aa a YOf.ce aipal of ada4•t• iat ... tty eatera the circuit, the 
f11Dcl-tal frequacy of the wice aipal 1a iaclieatecl. letweea voice 
aipala, tlae iadtcator retuu to tM ouillator freqaeaey. 'tbia acljuat· 
ole "retun" or refernce lnel iacreaa .. tu apeed of reapeue of the 
.-tar ai.Me tlae .-.•••at doea aot ac:art at th.e bott• of the raqe, ht 
at a poiat aear tile _.. pitall of tlua veiae. 
A at•y waa _.. to locate a er1tical "retva" aetttaa for tl:ae 
refenaee OMillator at a peiat oa tlua 100·500 cpa raaaa. Tile apeak.lq. 
nadia&, aa4 recall vetaea of ou fO&trth·pacla bo7 aad OM alath·cr•• 
&11'1 wre iatl'Od••• 1ry aicrOflwae late the pitch •t•r with the refernc. 
oecillator &l'~itrarily aat at 150 epa ..... the l ... r lt.tt of the 100·500 
.,. r-•· The fuadaaeatal freq_.J co•t wu drawa oa a ruled chart by 
tlte recorcltq aUl~ter 1a ru,_.a to aip&la fr• the pitch •tar. 
Jat1 the •- voicea were aul,..acl with t'he refereace OHillator at 
200 cpa. A chart vu clJ:awn aa before. Fiaally, • refereace tGH of 250 
c:pa -. wed for a thil'cl I'1ID of tbe •- 'f'Oicu. Tbta proceclve yielded 
tllne aeparete charta coataillla& tM riaual recoru of tbe voicu. Ia-
apectf.Oil of tu charta allowed tbat tMy were aiailar ia coetour, which 
iacltcatecl that the recOJ:cltaa iattru.eat waa reatatartaa the pitch varia~ 
tiou couilteatly for all tbrM refer-• poaitiou. Ia order to dater· 
111M vld.ch refereace level VO\Ild ,...., pi tell with the areatut accuraey, 
r..... ..... ad at .... Jrcl cleviatl.ea wn ...,uted for the pitch rudi .. l
fr• eacla of tJae tuH c'Dart1. 
TAIJ.I 6 
10ICI ftiQUDCDI AT Dill fl'l'CB .'1ft 
URIIICI ID'rt.-.1 
aefereace lettiaa &aaae ..... 
(cpa) (cpa) (cpa) 
lSO 150·210 110.0 
200 150-220 196.9 
250 150•220 191.2 
I.D • 
13.42 
16.90 
15.99 
Table 6 alaon tU.t t1ae l_.t aettlaa, lSO cpa, pro4uce4 tu 
aarroweat reaae. loweat .... pitck, aad tbe ... lleat ataadard 4eYiatioa, 
tadicettaa c..,aratiYelJ poor ael .. tiYitJ of fua ..... tal fr .. ueaciea for 
tbe voice• Hiq atuied. Iupectioa of .... fr .. ueaciu above tbat the 
differeace Htveea the 200 .., tbe 2JO epa ..... vaa ali&bt; therefore, 
tlle7 co•ld H ceuiure4 cloae to tM true .... lither refel'uce aet• 
tia& cot~14 boa baeD uaed. Tbe alqlatl7 &l'e&tel' ata4al'cl ~iatioD 
·~ D7 the 200 cpa l'efei'&DCe ~icated allahtlJ araater aeaaitiYitJ • 
...,. .. r:, it vu felt that the alipt dlfferaace iD tile aiae of the ataad• 
&1'4 tlaviaU.ODa vu DOt ao.p to VU'I'Dt a &lear choice of oae or: aaotbar: 
aettlq. It vu aoted thaD tla&t the .ar:iatiOD of .... pitch fn. tlla 
r:efer:aace poiDt vu .ucla araatel' for: the 250 cpa aettiaa t~ for either 
of tiMI otber: two. lacaue tiMI iaat..-at could r:aoor:d pitcbea r:elatiftlJ 
far froa the 250 cpa aett1a& without appreciable loa• of .ar:i&tioa of 
pitch, aa •~ bJ the at.a4ard deYiat£oD, the rafereace oacillator wu 
left at 2SO cpa. 
lefor• tlaa aalJaia for: tlla Mia atuciJ vaa •dertakaa, the call• 
t.ratioa of tlaa iaatr:-t wu checked a., the taclaaicia who bt~Ut it. 
ss 
After ulf tbe YOicaa had k• aalpe4, the caUbratioa vaa recbecbfl. 
OttJit&M uosuv••··· 'ftle pr.cearu a:l.wa klw vera followefl 
to put tbe Purclue pitch .. tar ta o,.ratioa: 
1. Place the hl'4ue pitch .. tar ia a ao\lllclproof rooa. 
2. ftrUAI a real of tape recorde4 YO ice a-.lu oa the tape 
recor4er. 
3. Tun oa the ,_r aupplJ for tile tape recoi'Mr. 
4. AciJ•t tile pl&Jbaek wl-. 
5. Place t:U llicrophoae Ueut 15 iacllu ••Y fr• t'be loud• 
apeaker arill in tile tape recor4er. 111cropltoaa facaa the 
loud•a,..Ur. 
6. Coaect the llicro,.._. to the pitcla .. tar. 
7. !tarn oa tile ,_r aupplJ for the p1tcll .. car. 
I, let tlae r_. aelector 1Witela oa tlae lliddle r-•· 100•500 cpa 
9 ... t tbe rafereaca lnel at 250 cpa oa tile 100·500 cpa r-a. 
10. let tbe pitch .. tar wl- ao tbat tha lGip oa tile .. tar .-.1 
alowa vllea • •11&&1 ia app11a4. (lOt critical.) 
11. - tha pitcll •tar vitlleut plaJiaa the racor4er to olttain a 
rafareace liaa of 250 cpa oa tba 111111-tar chart. 
12. ba the tapa racor•r 1a plaJINick poaitlcm. 
13. Okane tbe 11111'-tar c .. tatly vhUa lt ia oparatf.q to 
ark tu k&iui.Da aacl net of aacb. aaleetion &lUI to caacal aU 
uavocal aectiou oa tbe cb.art liM beiDa draw by tbe racorfl• 
111& .... 
14. Claeck rafaruca level aattiq after each child' a recorcliaa. 
15 ... ,..t a tepa 11 to 14 for each voice ...,1 •• 
16. bclaeck the •t•r vol- occu1eaallJ. (Step 10.) 
lali~ility lc.df.ea 
JtU.YiUtt tJ IS"'" 5la.t piSs)a Rl ytl.!f (Mot41MI··· Teata of 
relf.QiU.ty were _.. to 4etendae tbe ateltllity of the pitcll •tar aaal• 
yata .U •tboda of esoria& tlae nsordiap fr- tlt.e pitch •ter. Tlae 
voice recordiap, referred to ill tlae follCNiaa parqrapu aad deesr1M41 
1a 4etaf.l ill Ap,_.ia A., repru•t tlae f...._.ta1 frecaueasy of the voice 
u couated aad dr&Wil oa a chart a, tiMI rva. pitch •ter fro. a r-• 
aetU.aa of lGO-SOO cpa aad a referace &e41ueae7 of 250 cpa. Tlae chart 
ltaelf seuiata of ... u vertical aectiou reprueattaa 10 cyclea per 
aec:ODd ,... boria•tal aectiou • uoll reprea•ttaa four aacoacla of apeak• 
to 4eterlliae the relf.al»ilf.ty of tlt.e coaaiat•cy of the voice re• 
cordf.llaa •• a •tbod of acoriq tU., two charta wre draa for dupli· 
cat• •t•r nu of 10 wice a-.lu, .. ~a appr-.f.Mtely one lliaute loaa. 
hll acort.aa of ucla -.of.ce ncordf.lla ... _.. DJ tald.aa ou pf.tcll .... ure 
.at fer each aecoad of apukf.a& u .... at•f.aa a total of aearlJ 60 pitch 
readf.ap per ...,le. Variatf.ou of pitcll occurrt.aa wf.thia ou auood 
wen nerqed a, iupectioa. All pitcla readiap were adjuatecl to the 
lover Ullita of illtenala of •lttplea of 10 cpa. Por ....,1e, frecauea• 
ciea anrqf.aa Mtwea 240 aad 250 cpa per aec:.U of apealdaa tt.e were 
read u 240 cpa. The .... wu c..,..e:ed for the total pitch reacllaaa of 
each a-.1•. The reUaaUUy of acorf.aa wu daterlliaed a, raak dlffereac 
6£. sl2 
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A reliat.111ty coefftctat of . 90 ! .063 waa obtatau, which waa 
aufficieatly htah to warrat coaclui-. betaa drawa fro. COIIf&l'1801la of 
differeat ...,1•• of vocal pitch ... l,aed ~ t~ Pur4ue pitch .. ter aad 
acere4 b7 the tecbatca• jut ducrtt.e•. 
MUIJ!UiU tf !p a)r&Mf. t.,., .. tf "''"" s• pitch ,, 
Y!Ht rpdi•g. •• Allot her olltck wu _., oa tht re11ab111t7 of nod.aa 
bJ COIIf&l'iaa p&l'tial acortaa with &11 acoriD& of 30 apeaktaa vote• 
a..,lta. Tbe abrt ... d tee~~- tawolvad acertaa pitch for t~ ftrat 
aeooad of apuldq u ... occurtaa to the left of each vertical dtvtdiq 
liae .. tht claart. ...... were oo.rputt4 for both full aacl abridatd pitch 
.,.. .. _te for each of the 30 w1c:e rteordtap. The a,._... rak dif• 
ferae• correlatioa forala, aivea prnioullly, wu uaed to obtaia a reU.· 
at.ility coeffici•t of . 99 '! • 003. 1'M hip clean• of couiatnc,- be• 
tweea tht abrU.,d 8IUl full •thMa of acor:Laa the recorcliqa jutified 
the •• of the abridaecl acorf.a& t•hDS..ue :La avbaecaueat reaearch. 
J!lYJ!:LU.n of tEll tf J!9fl pit&l\··· Tile reliability of the 
vocal pitch ,..,le wu cletenaiaed bJ a tlair• atucly for vhicb pitch •ter 
recordiap of 31 rudiq voice ...,laa wre chMkect apiaat the •- ._. 
ber of a-.1•• obtaiud fr• the ideatioal populatiOR redia& an eflviva• 
lat paraaraph oae veu later. There wu a urked to hiah couiateac7 
(rho • .84 t .048) bet.,.,. the recordtqa of • iiUiividual '• voice ia two 
aituatioaa. Such a Maree of ooaaittaoy appearecl to jvattfy the uae of 
the voice reoor4iaa fro. tlle pitch •t•r fer further aulyaia of apeakiq 
aad oral readtaa aotivitiea. 
n===9F===============================~=== 
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Tiae f1rat atap ia aalyaiaa pitch of the voice fr• tape record• 
i ... vaa perfor.ecl bJ the Ptll'._ pitch Mter. a .achiae which datecta 
..... V&YU ... cuaau thea 1a auch a .. , that tHy .. , H CO\Ultri. 
A recordia& -'lli .... ter vaa a44e4 to the pitch .. ter to provide a per• 
.... t viaual record of pitch. the "las" 1a tlle • .,.....t of tb.e ld.lU.• 
-ter vaa ao.awbat eliaiutu 'by tu •e of a aelected r-e ad a 
nretvn level" referace toae appropriate to the pitcb raae of tbe vole~ 
aalyaed. A •1fora procedure vaa followecl to operate the pitch Mter. 
St.aiea of .. car coutaacy, two teollll" ... of acoriq the recordt.ap, 
aad the OODaiateacy of voice • ..,1 .. reaulted lD reliability coefficieata 
b.ip aoup to varrat further ruearcll uiq tile aelected Mteriala ud 
MtiiMa 41eft1oped for tbia atwly of vocal pitch. 
__ , .... ...., 
i 
"====~======================================F==== 
CIWI'II 9 
AJW.YIU • !II IAU. 
lt wu tiae pua-poae of tUa at.a4y to iaveatipte otli.lu•'• ue 
of YOCal pltoll ia (1) conea-aatiaal apuktaa. (2) ... ,. a-... iq, (3) •· 
aidH a-eoall of ... ,. rea4iaa. (4) difficult reacliq, aad (5) .. i .. d re• 
call of difficult raa4f.aa at ....... tw, four, aad aix. De uta ware 
_.lJHd to cletand.M: 
1. file awraa• t.Maaaatal fa-...... ,. of tiae wica ill uoll of tile 
five oa-al activitlea. 
2. 'rile r-.. of -- YOCal pltclaaa 1a aaoll of tile five oral 
acttvltiaa. 
3. lf atptftcaat diffaa-..... aut betweu tiae -- vocal 
pttcllu ill tlaa five vulat.lu at aa-adaa two, foua-, aat1 aix. 
4. If alpifio•t diffanacu •tat Mtvaaa tile-- vocal 
pltolaaa uad tty aacll aa 1a ucla of tiae five vuiabl• at 
ar .... two. four .... aix. 
S. lf atplfic•t dtfferDC• aiat ia tile -- YOOal pttclaaa 
v:l.tllla Jl"ada• two, four, ad aix 
a. A-a tlaa five vutat.lea 
ta. Ia each vulable 
(1) latwa .... ,.. ... airla 
(2) latwa .. pupila of low ad hip iatallqaace 
(3) latva• p11fila of low ad hiJh aclain-t. 
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2 
4 
6 
Crouplap for tM Au1JI11 
Tlae .. ta were aalpecl accor•taa to tiM follovtaa arouptap z 
1. Grade level•. •• TJae 160 c1a1l•r• CCJIIIPr111aa tiM total popula• 
ttoa of ttae It_, •r• d11tr11tut.. 1a araclu two. four. aa4 
11& u ,.._ 1D !able 1. 
2. Ia.•• tiM d11trl1Nt1oD of boya •• a1rll at each p.- level 
11 ,..._ 1a taltle 1. 
l. Iatellf.aeace. •• 'ftla poptalatl• for each II'_.. vu divi... tato 
thir .. accor-dtaa to iatellipace ,uoti•t• olttataH fr .. tu 
Califonia lllort•l'ona tut of ._tal *tur1tJ. 1 the pitch 
uta for tlae lover' aM .,.. tla1r'cla Wr'e lelect.. for 
aalJIU. Taltle 7 ,...,, tlae I.q. r-e foro each ll'"P• 
TAILI 7 
D'l'ILLIGIICI GIOUPI 101 tl1'C11 DAtA AIW.YID 
17 
17 
19 
... 112 
71•91 
75•106 
I.q. kor'U 
17 
17 
19 
122·147 
111•143 
117-lll 
lecb lower- tllird ... upper- tlatrd tatelliaeac• aroup taeluded 
17 c1ai1dr-ea fro• ucla of arade• two_. four, ad 19 cbtldr• 
fro• ar ... atx. !be lower iate1Uaeac• ll'oupl v1th I.q. '• 
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fr• 7S to 112 •- to .... aliabtlJ llt.aller r-ea tua tiM 
paeral aollool populatt.. TIM upper aroupa appear to uve 
aomal iatellileM• r_ .. , v1tla 1.q. •a fr• 111 to 147. 
4. U.atioaal aollt.-.-t.•• fte lover •• upper tlltru of ucla 
&rade, u utena1M4 t.J tlae ar ..... u1valat aeorea fr• tile 
2 llatropoltta Aald.na•at Teata, were ae1eoted for: -l,ata of 
pltcb uta. Tale I ....... tlae .ar ... ..-tvalat raapa for the 
two acl:lin_.t aroupa at each arade level. 
DILl I 
DUCATIGML ACBDtiBI! ca•un IR rrrca Ul'A AMLYIII 
2.9 
4.9 
6.9 
Ulac&tloul Aelale.._t lcuN 
<ar• ... tvaleata) 
Lower Thir4 Upper '11d.rd 
..... ..... ...1' bqe 
17 
17 
19 
2.3-3.2 
4.2-4.9 
s.a-7.4 
17 
17 
19 
3.7•4.9 
6.1•7.1 
9.0•10.9 
lach of the 1ewer third ca4 upper: tblrd educat1oaal acht .... 
-t aroupa iaclude4 17 cll11dr• froa eaoll of ara4ea two ... 
four, aa4 19 clltldr• &.. ara4e aia. !he aclltn,Jatat raaa• 
for tlae 1-r aroupa at_... fr• a JHI' IMllov to a fw 
-tu U.V. the II'He lewla. Tile upper aroupe repr .... ted 
aa aolllneaeat apread froa aearl7 oaa Jear: to four JMI'8 at.oYe 
the ar... levela at tbe tt.ae of teatlaa. loth lwer _. 
latldretll, lgc. slt. 
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upper aroupa appear to ...,. altabtl:r lliallar r..-a tbaa tlla 
.... ral aebool populatloa. 
Collpariaou of tUcla of tu Yeiee 
1a Fift Oral Activitiea 
Data for atatiatical ~:rata aiv• Mlow vera deri'fttl fna 
elaildr .. •a tape•reeorded YOic&a v~cb .. ra proc .. aad bJ tbe Pur~ pitcb 
•t•r to Htaia a fua41•••t&l fr ..... ,. COUDt. na raaultiaa pitcb •ter 
chart ncora of fullda•nata1 fr .. uac:y vue aeored by tlaa writer ad tlua 
-- pitcb of tbe voice of each cldld 1a aacb of five varf.altl.. vu ooa-
puted. !laue data vare tbea p-euped •• raazooupad accozodtaa to II' ... 
level, au, iatalltaeaca, aad e-.att..&l achinaaeat. for atatiatical 
aal,..ta. 
A -- pitcll ahon 1a tlle followtaa fr .. ueac:y diatribtatleaa ia 
tla& -- of iU.ividll&l pitcllea uae4 1»7 oae pupil ia a oral acU.vity. 
IINa pitch u uaed 1a tu c011pariaou of voeal pitch repraeata • 
&Yel' .. & of tlle-- pitcllea uaad 1IJ tile _..1', of a p:oup. 
fol' pvpoaaa of tbia at*'7, tlle .S par c•t laval of coafidaaca, 
fticb -- 95 ebac.. 1a 100 of • tne diffanaca, vu aelacted u tbe 
critarl• for aipificaaaa. hcauaa of tlaa aild.larity Htvaa tba ale• 
-t• MUued ad tlaa preoiaaaaa of alae ... _. .. ua4, tla& S pal' c•t 
le.el vu c ... idel' .. aufficieatl:r atrtaaaat. 
littb of tM "''' ia flu yHi!lplg It KMH tiP• fma tM 
JJI.•• the followtaa COIIfU'Uou val'e ..a to •tend.aa if aipificaat 
diffaraacaa eatat 1a tbe -- .ocal pitch .. ad 1a aacb ol'al activity at 
tlal'aa p:&41e l&Yela. Tile r-• •• diatl'i.btatioa of •• pitcbaa .... 1a 
apaakiaa ara abcnna 1a Tabla 9. 
I 
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Ull& 9 
JIIQUIIICY JUftDftUI 0'1 J&UI PUCIII D IPIAIX. 
At o...a !110, roa, d8 ID 
........ 
........ tal ·~ ... 2 81' ... 4 ...... 6 Jr....-'I I 51 • 52 I 57 (cpa) 
261•270 1 1 
265•267 0 1 
262•264 3 3 
259•261 10 4 4 
ZJ6-2JI 
' • 
7 
2JJ-2J5 7 • • 250-252 11 12 32 
247•249 7 5 2 I 
244•246 1 6 2 
241•243 2 1 0 
231-240 1 2 
235•237 1 I 0 232•234 0 229•231 1 
IliaD (cpa) 254.5 252.6 252.0 
•••• 
S.66 7.16 4.26 
.... (cpa) 242.0.261.0 231.3•269.4 231.6·260.7 
Gr ... ala llu tile -ll•t ...... _. at .... rd .. riatloa of 4.26, 
•...,tea tile laue vartald.U.ty of piccla. cr• fHr lau tlaa 1uaut 
r-.. _. a .,_..... 4n'1atlea of 7 .16 vlaf.ell ...... tlaa araatut '9U1• 
uU1CJ of -- apeakl.q pitcll for tile tlar .. ar•• atud1M. 
Tole 10 allow• clae c..,_u. of apeakia& pitclau at ara41u two, 
fov, _. aix. 
(' 
i ), 
: 
0 
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UIJ.I 18 
CO.AII .. Of lfiAIIWJ tUCIIS 
At c:u.a tw. 10\&• AID IU 
GrU. lo. ... S.D. 1.1 •• Diff •• 1.1 •• c.a. (cpa) (cpa) 
2 Jl 254.5 5.66 .10 
1.9 1.21 1.41 
4 J2 252.6 7.16 1.00 
4 52 252.6 7.16 1.00 
.6 1.15 .53 
6 57 252.0 4.26 .57 
2 51 2J4.S 5.66 .10 
2.5 .91 2.55 
6 57 252.0 4.26 .57 
fte -- pitch of voice 1a a,.U.i .. at arade tvo ia 2S4 • .s cpa 
oe~~pand to a lwei' •• apeakf.lta pitcll of 252.6 cpa at ll'ade fOUl'. Tile 
diffel"-• of tile ..... t.a 1. 9 cpa. "- critical l'atio of 1.48 allow• 
tbat tile diffot"eace 1a Mt aipificat. 
A -- apulliaa pitcll of 252.6 cpa at arade four 1a .6 cpa Uo'M 
tlae-- pitcll of 252.0 cpa a& ...... aia. TM cl"itical l"atio of .53 
t.Micatu tut tlao differeuo 1a •t aipific•t. 
Gl'• ai& -- apoellma pi tell ia 252.0 cpa wlU.ch 1a 2. 5 cpa 
Mlow ta.. pade tvo -- of 254.5 cpa. fte crl.t1ca1 ratio of 2.S5 .-.. 
tlaa diffol" .... ia aipificaat. 
tbe 1' .... _. diatl'iiNti• of -- pitcllu •ed 1a ... , reacliaa 
at tlano arada lnela are ......... '!altle 11. 
6.S 
tAII.I 11 
nacpact IUftDut'lOI or .._ rm:81 D WY IIMDG 
AT GUS !II), roaa, AID IU 
....... 
,_.nanatal Gra4e 2 Gracie 4 GraM 6 
h'..-c7 • 51 • 52 • 57 
(cpa) 
280•212 1 
277·279 2 
274·276 2 
271•27) 4 4 1 
211-270 1 4 4 
265-267 6 7 8 
262•264 5 6 7 
259•261 7 7 17 
2.56•251 8 5 s 
253•255 11 6 s 
2.50-252 5 0 7 
247•249 2 3 1 
0 244•246 2 1 1 241•243 2 0 
Ul-240 0 1 
235-237 0 
232•234 1 
229•231 1 
IINa (cpa) 251.5 260.6 259.5 
•••• 
6.71 10.11 6.55 
..... (epa) 245.5•273.3 229.0.280.1 239.0.272.8 
GrU. four hu tile lupat r-ae aH a etaaclar4 4w1atioa of 
10.11. therefore, areater -- pitcla YU'1&J.1U.t7 ia ... , r ... llla tUa 
ar ... two or eta with at .. dard deytatloaa of 6.71 ... 6.55, reapect1Ye1J. 
Taltle 12 eiMMI tlae COIIIfAI'laoD of pttclaea 1a eu7 r.Utaa at 
ar .... tw, fow, •• eta. 
(' 
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UIYU 
CO.AUIII or rue.~ 11 WY WDJJG 
A't G...a 1.Wt JOaa, AID Ill 
·~-- ... .... •••• ••••• Diff.• • •••• c.a. (epa) (cpa) 
2 .51 251 • .5 6.71 .ts 
2.1 1.79 1.16 
4 SJ 260.6 10.81 1 •. Sl 
4 S2 260.6 10.81 1.51 
1.1 1.7S .59 
6 S7 259.5 6 . .55 .18 
2 Sl 251.5 6.71 .ts 
1.0 1.29 .11 
6 S7 2St.S 6.55 ... 
tole U aMn tlaat tbe -- pf.tela ill ... ,. re&411q et ar ... two 
ia 251 • .5 ... ..,.re. to a 1af.alaer-- pitola of 260.6 cpa at arau four. 
fte diffeJ'eiiCe of tu ..... ia 2.1 epa wllicla Jiela a critical ratio of 
1.16 _. ia •t aipifieaat. 
•~• fov laaa a-- pitela ia ... , re&41iaa of 260.6 cpa wlaich 
:&.a 1.1 ... laJ.Pe~ tllaa &rMa ala-- of 2St.s .... Tile critical ratio 
ta .59 _. ta aot a:&.pJ.fte•t. 
Tile -- pitcMa ia ... , r ... Uta for paUa two ...S ala are 258.5 
cpa _. 25t.S cpa, raapactivalJ. .uc••la ca. ... ,. r ... :&.aa pitch at 
ar ... ala 1a 1.0 cpa h:&.p.er tlaaa at pU. tw, tlw critical ratio of .11 
ia aot ai.pificat. 
ao aipif:&.o•t diffaraaeaa are foad ia -- pitcll :&.a ... ,. 
~aMI. Htvua ar• lnela. 
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Tal»la 13 a1vu tlaa r ... a _. .Utr11Hat1oa of -- p1tc:MI 1a 
_.. ... ncall of ... , reUl• at *• ar• 1awle. 
....... 
,_, •• ,.cal 
~7 (o,.) 
271•273 
261•270 
265•267 
262•264 
259•261 
256•251 
2D•25S 
250-252 
247•249 
244-246 
241•243 
Ul•240 
235-237 
232•234 
DIU lJ 
..-c:r tlftiDwrn.c. • ._ rrm .. 
D -~~~• I!Cm u un WDS 
At G'AW' ftO, roa, All ID 
Grade 2 or•• 
I Sl IS2 
1 
1 0 
2 6 
2 7 
12 
' 2 6 
11 7 
13 7 
s 4 
2 , 
1 4 
0 
2 
l 
.._(ope) 254.1 254.6 
S.D. S.17 1.69 
..... (o,.) 242.3•261.3 234.0.273.3 
Grata 6 
• 57 
2 
2 
4 
' • lS 
16 
2 
1 
0 
l 
2SS • 
5.68 
240.0.269.2 
TalJ1a 13 .... tlaat ara4e tw .... tlaa 1aut •ar1U111tJ of --
p1tola ill waldecl raoa11 of 1117 reets., aa r .... la4 IJ7 tile -u.aat r-aa 
_.a etaa4ar• 41n1atiea of 5.17. Qr ... four laaa till 1aqut r-• aa4 
• at ....... dnlatloa of'·''· nicla iMS.Catu areateat yad.alt111tJ of 
-- p1tola ia ...... raoall of IUJ n .. , ... 
f" 
"' 
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taltla 14 e..,. t)le c..,.,_. of -- pltcll 1a _,._. recall 
of ._)' r ... f.aa at tBH Fa4a 1 ... 1e. 
Ull&14 
CO..MJift or fl~ D UUI•D DCAU. or UIY IIADIIG 
A'f QU- M, lOa, AD IJX 
Ol'Me ... .... 
•••• • •••• 
tiff •• 1.1 •• c.a. (cpa) (cpe) 
2 51 254.8 5.17 .81 
.2 1.46 .14 
4 52 254.6 1.69 1.22 
4 52 254.6 8.69 1.22 
.s 1.43 .34 
6 57 2SJ.l 5.61 .76 
2 51 254.1 5.17 .11 
.3 1.11 .27 
6 57 255.1 5.68 .76 
1'M -- pttcla l.a uut•• naall of ... , r ... t.aa at aru. tw ie 
254.1 ope • u e .... l.a taltlo 14. t1aa -- p:l.tcll at 11'... fOUl" i.e 2.54 .6 
cpa. fto tliffareaca of .2 cpa Mtwua tile ..... aiYM a critical ratio 
of .14 wlaicll I.e •t eipifluat. 
Gr ... fov, wltll a .... pitcll of 2.54.6 cpa l.a aaidecl null of 
... , r ... f.aa, 1lao a pttoll .5 ope l ... r t~ 11' ... eta witll a .... pitcll 
of 255.1 cpa. 1'M critical ratio of tile 4ifforoaoa ie .34 wlaicla ie aot 
elpificat. 
Gr.- eta e...,. a .... pitcll of 255.1 cpe 1a .. , ... roeall of 
oae)' r ... taa wlaioll i.e .3 cpe lll.allar tllea tile II'• two .... of 254.1 .,.. 
(' 
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fta el'f.tical l'atio ia .27 _. Mt aipificut. 
lo aipificat diffel'aacea ue to.4 ktwaa IJ'acla levela fol' 
-- pi tela ill uaaiud recall of ... ., l' ... il&a. 
Tole 1.5 aiMNa r-• aad fl' .. uacJ dt.atl'iktioa of •• pitcllea 
ill difficult r ... iq at tbl' .. II' He 1 .. e1a. 
DILl 1.5 
fiiQUIICY DUTIDUTlOII OP .._ fl'ICUI D llft'lCULT IUDDIO 
AT o..., '1110, roca, AID au 
........ 
r-•nratal 01'... 2 GI'Me 4 Cl'... 6 
PI' ..... , I 51 • 52 • 57 
(cpa) 
2U•28S 1 
210•212 1 0 
277•279 0 0 
274-276 1 1 
271·273 0 1 
261•270 1 6 4 
265•267 
' 
8 
' 262•264 6 8 8
2.59•261 13 1 12 
2.56•251 9 
' 
I 
253•2.55 7 3 7 
2.50-252 3 l 6 
247•249 
' 
4 2 
244•246 1 2 2 
241•243 1 0 0 
231•240 2 
235-237 2 
llua (cpe) 2.57.6 251.8 259.3 
•••• 
5.96 9.10 7.39 
'-e (cpa) 241.7·269.3 23.5.3•212.0 244.2·282.7 
Of tile three 11' .... atu411e4, 11'... fov tau the anateat --
pltc:la vart.Oilf.ty 1a 411fft.c•lt l'eadllla aa 1Mt.c:ate4 ia Taltle 1.5 1tJ tbe 
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vi ... t r-e a4 a at...,ari 41niaU.oa of 9.10. Oracle two baa tbe l ... t 
~~ilitJ of difficult readtaa pitek with tba ... lleat r ... e aad a 
at..._d tlniati• of 5.96. 
Collpariaoaa of pitcla ia diffic•lt r ... taa at tlli"M ar... lnela 
are atna ia Tale 16. 
c ..... 
2 
4 
4 
6 
z 
6 
... 
51 
52 
52 
57 
51 
57 
UJII 16 
a.AI.liOII or rU'CIII D DDriCUL'r UADDIQ 
AT GlADU !10, fOUl, AID Ill 
... 
• ••• ••••• 
Diff.a 
• •••• (cpa) (cpa) 
2.57.6 5.96 .14 
1.2 1.61 
251.1 9.10 1.37 
251.1 9.10 1.37 
·' 
1.69 
259.3 7.39 
·'' 
257.6 
'·" 
.14 
1.7 1.30 
259.3 7.39 
·'' 
c.a • 
.75 
.21 
1.30 
table 16 alaova tlaat ar ... two with a .... pitch of 257.6 cpa baa 
tlae S....at pitcla of tbe tlar• ar ... • ia difficult .......... Tlaa differ• 
... e Mt ........ of ..... two_. fov ia 1.2 cpa. tlae critical ratio 
ia • 75 _. .. t aipific•t. 
Cr ... foul' viti& a-- p1tcb of 251.1 cpa aDAI arade aix witla a 
bt.per .... pitcla of 259.3 cpa ahow a •• 4iffereace of • S cpa. A 
critical rat'- of .za u •t aipific•t. 
Gr ... two baa a .... pitcb of 2.57.6 cpa for difficult readiaa 
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wlaicla it 1. 7 opt lwei' thaa aracle ei& wltla a pitch of 2.59 .3 cpe. Tu 
cd.tical ratio of 1.30 elaon tut tbe •:tffueua 11 aot e1pif1caat. 
• t1p1flcaat d1ffereac:u appear Mtweea tlM .... p1tc"" 1a 
•1ff1c11lt reacU.q at tM three ll'... lnelt. 
!be r .... aa4 dlttri~tioa of .... pitcbet ia uaaide• recall of 
•tfflc•lt l' ... taa at thrae ll' ... le.alt are ebowa ia Table 17. 
....... 
r.•••natal rr...-., 
(opt) 
271•273 
261•270 
265•267 
162•264 
2St•261 
2S6•2SI 
2Sl-25S 
lS0-252 
247•249 
244•246 
241•243 
231·240 
235-237 
UIJ.I 17 
I'IIQUIIICY DUftDVU. or a.AII ll!CBI 
D _.DID IICAJ.L Of ldl'riCIL!f IIADDC 
AT G..a ~. IOta, AID ID 
Ql'... 2 cr• 4 
• 51 • 52 
2 
1 0 
1 4 
2 6 
11 6 
9 10 
I 6 
' 
4 
7 4 
2 4 
0 1 
1 4 
1 
JINa (CPI) 254.6 254.7 
S.D. 5.76 1.37 
..... (cpt) 239.1•270.0 237.0-272.0 
Cl'a4e 6 
• .57 
1 
1 
2 
4 
2 
11 
10 
15 
8 
0 
2 
1 
254.2 
6.12 
240.G-271. 7 
T_.1e 17 •~ appc .. t.atelJ tM ........ pitcla c ... e foe all 
ll'.._ 1a _.141M recall of 41ffic•1t reut... Gc ... foUl' bat a •liahtlJ 
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wl .. r r-• _. a ataiUiard dniatf.oa ef 1.37 wlalcb 1a 1ad1cat1ve of 
alf.alatly anatar variuUlty whea u .. ued with ara4aa two aad af.x, wltoaa 
at.uarcl deviattou ara 5.76 aacl 6.12. rupectlvaly. 
Tabla 18 abows co.pari .... of pitcb la uaaidacl recall of •tffl• 
cult na41iaa at thl'aa ...... lavale. 
Ull&ll 
c:o.AU .. or tUCRI u -.DD ucau. or umcUL7.' IIADDG 
AT GIA.I '110, NUl, AID ID 
!at.la 18 ..... tut tlae -- pitcb ta .. tda4 recall of difficult 
raMIDI at ar• two la 254.6 .,. aM .1 cpa lO'Hl' thaa the •• pitch 
of 254.7 cpa 1a tlae •- vuiUla at sr.U four. The critical ratio of 
.06 ia ~ aD4 atatlatically laalaaiftc .. t. 
Gr ... feur llu a •• pl.tcll of 254.7 cpa ill uaa14M recall of 
cltfflcvlt r ... tq. wlaicb ia .J cpa bi&laer tbaa a-- pltcb of 254.2 cpa 
at II' ... ala. fta Cl'itical ratio of t1MI diffueaaa 1a .34 aD4 aot ala• 
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aificaat. 
Graqa tvo ad af.x, vitla •• pttchu of 254.6 cpa aa4 254.2 cpa, 
reapectiDly, a'-- a .... dtffereaca of .4 cpa ia uaai .. d recall of dtf• 
ftcult r.U1q. A critical ratio of .34 18 aot aiptftcaat. 
lou of tbe critical ratio& 11.,.. ill Table 18 ehowa a aiptftcaat 
dtffwaca 1a .... pitch ill Wl&1Md recall of 411fficult readf.aa Mtweaa 
ar• lnala. 
I'S•Ia of \M •&c• " f1D wf*\tt yit\tie a•• trp, ''•· 
1M !P• •• liMa irocal pttclaea ill tile f1D oral act1Y1t1aa wre ~-
to •c•llliM alplfic•t differ...., eaiatiaa 'betvee1t pitchea vithia 
1r ... lnela. ftll r-a aa4l .1atr1ktf.oa of .... pttclau ill fi.Ye Yari.• 
ulu at ar• two -· ..... 1a 'l"altla 19. 
" 
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TAll& 19 
JIICIIDCY DUftDU'fJR or I8A1I 90CAL tltclll 
ow s1 RCOD-a&a. mua 
....... ........ Uui41e4 
r-a-ta1 lpMktaa 
... , 
.... 11 Dlfflc•lt bcall of 
, ..... ., 1M411Da .. ..., ....... Difficult 
(cpa) ........ IMtlilla 
271•273 4 
2 .. •270 1 1 1 1 1 
26J-267 0 6 2 
' 
1 
262•264 3 , 2 6 2 
259•261 1.0 7 12 13 11 
256•251 
' • 
2 
' ' 253•255 7 11 11 7 • 250-252 11 
' 
13 3 9 
247•249 1 2 s , 7 
2114•246 1 2 2 1 2 
241•243 2 1 1 0 
231•240 1 (' 
lllaa (Op8) 254.5 2sa.s 254.8 257.6 254.6 
•••• '·" 
6.71 5.17 S.96 5.76 
..... (cpa) 242.0• 24J.s- 242.3- 241.7· 239.1· 
261.0 273.3 IM.3 269.3 270.0 
lila co.ttiaH 1'-a• of -- pitcla fol' all ftl'iU1u at II'.- two 
....... Ina 241.7 .,. to 273.3 cpa, u • .._.ill tule 19. Tiler:• ... 
ceulderule abl11ar:ltJ ia tile r:_. of YOOal pitcla for: tile ftft ftl'i• 
altlu. IUJ 1' ... , .. lau a et•••'"• ...Utioa of 6.71 vlalola ie tile 
lar:-t for: •1 val'l.allle aM .... icatae tM ar:aateet var:laltllitJ of --
pltcll ..,.. tile ftD or:al activltt .. at•w at II' ... two. 
taltle 20 alaove a co .. ut .. of •• pitclaee ill ftft Hal actlvl• 
ttee vttllta II' ... t.v. 
(' 
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Ull.l 20 
CO.MIIOJI or fl!CIU D nft OIAL ACUYmll 
or Sl IICOJIHUII flfBI 
•ua.ale .... S.D. 
••••• 
Dtff •• 
• •••• c.a. (epa) (epa) 
lpukf.aa 2J4.S 5.66 .10 4.0 1.24 3.23 
... , .... s .. 2SI.S 6.71 .95 
.... , .. 254.5 5.66 .10 .3 
Uu141e41 l.eca11 
.3 1.14 .24 ., ... , ..... 
ill& 254 .. 1 5.17 .11 
........ 254.5 5.66 .10 
D1fflcau1t 3.1 1.16 2.60 
..... 257.6 
'·" 
.14 
~ 
.,. .. , .. 254.5 5.66 .10 
Uul ... lacall 
.1 1.14 .10 
of D1fflou1t 
a.utaa lS4.6 S.76 .11 
... , .... 1-a 258.5 6.71 .95 
.... , ....... u 3.7 1.2S 2.91 of ... , ...... 
.... 254.8 5.17 .11 
... , ....... 258.5 6.71 .ts 
Difficult 
·' 
1.27 .72 
IHdtaa 257.6 5.96 .14 
... , .... iaa 251.5 6.71 .9S 
Vu.i ... lecall 3.9 1.25 3.11 of Difft.evlt 
... , .. 254.6 S.76 .11 
"" 
(coacl-.. oa _, ,...) 
\ 
. 
(" 
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Ull.l 20 (uacluad) 
Yuf.Ula ... a.o. 
••••• 
Diff.a 
• •••• c.a. (cpa) (cpa) 
Vaa1u41 aecell 
oflaaJIMcl• 
iq 254.1 5.17 .11 
Difficult 2.1 1.17 2.40 
.... , .. 257.6 5.H .14 
Uae141e411ecall 
oflaay ..... 
.... 254.8 5.17 .81 
1Jaa141H bcal1 
.2 1.14 .14 
of Difficult 
&eUI.aa 254.6 5.76 .11 
D1ff1cult 
.... laa 257.6 5.96 .14 
1JIIaldad ... a11 3.0 1.17 2.54 
of Difficult 
.... , .. 254.6 5.76 .11 
At ar ... two tlta -- pltcla la a,.Uiq 1a 2.54. S cpa ad 1a ua7 
n&l&iq, 251.5 cpa. ".raltla 20 a..._ tlaat ... , ra .. laa pltcll ralaaa 4. 0 
cpa fna tlaa apaakia& pitch. 'flaa cr1&1ul ratte 1a 3.23 wlaicla ra'VHla 
tlaat a c.._. fna apaaldaa te ... , r ... uaa at ar ... two ta •c..,..ln 
by a alpifJ.c•t raiaa ia vocal pitcla. 
1.'laa pitcla uaad 1a .. i41H r ... ll of ... , r ... laa 1a 254 .I cpa 
•• .3 cpa MoM tlla apaaklaa pitcla at ar• two. fte critical ratio of 
.24 ia 110t atatiatJ.callJ aipific•t. 
A c~iaoa of tlta apaakiq pltcla of 254.5 cpa ... tlta 41ff1ca1t 
r ... taa pltcla of 257.6 cpa rav .. la tlaat tlta latter .._ • .... pitcla 3.1 
cpa la1alaer tU. apaaktaa at ar• tvo. '1'lae critical ratio of tlaia 
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cliffuace ta Z. 60 nicll ia ataU.atf.callJ alpiff.c•t. 
fte .... apeakiaa pitcll at II'• two ia 254. S cpa _. tile --
pitcll 1a ........ recall of difficult natliaa ia 254.6 cpa. fte •iffer• 
-• betweea tile ..... ia .1 cpa. 'lM critical ratio ia .10 _. aot 
aipificat. 
!be .... pitcll 1a eur r ... iDa ia 251. S cpa aafl the -- pitcll 
1a .. , ... recall of ... , r ... t.aa ia 254.1 cpa. A lovertaa of 3.7 cpa 
occur• fl'oa ... , r ... iaa pitcla to recall of ... , re .. t.aa pitcla at ar• 
two. A critical ratio of 3. 0 ia atatiaticallJ aipific•t. 
fte -- pitcll of eur n .. i. ia 251. S cpa aa co.parM to a 
lower -- pitclt of 257.6 cpa ia •ifficult r ... llta et ...... c.. fte 
cliffereace Htwa• tile ..... ia • 9 cpa. n. critical rat .i.e ia • 72 aa4l 
aot aipift&•t. 
The .... pitcMa of ... , r ... taa ... uaaiO.d recall of difficult 
r...ai• are 2SI.S cpa aad 254.6 cpa. napectt:nlJ. Tbe -- pitcll 1a 
recall of difficult r ... taa 1a 3.9 cpa Mlov tlaat of ... , rutiaa at 
ar• tw. fte critical ratio of 3.11 1a aiplficat. 
UuidH recall of ... , r• .. taa lau a •• pitcla of 254.8 cpa. 
vll11e difficult r ... taa baa a llilber .... of 257.6 cpa at ar ... two. 
The •tff•r-• ta tba ... 1a 2.1 cpa. fte critical ratio of 2.40 .... 
a allaificaat •tffareaca. 
'I'M -- pitch ill _.iO.d recall of ... , r ... taa 1a 254.1 cpa 
c ...... to a -- of 254.6 cpa t.a .a. ... recall of difficult r ... taa. 
fte diffareaca ill •- ia .2 cpa. fta critical ratio of tllia cliffereace 
ia .14 ... atat1atical1J taallaificaat. 
71 
A .... pitc~ of 257.6 epa ta difficult r ... , ..... a lower .... 
of 254.6 cpa ill _i.., recall of difficult rea41Da aivu a-- tU.ffu• 
uce of 3.0 cpa. A critical ratio of 2.54 for t~ia differeace 18 aiaai• 
ficaat at ar ... two. 
lia of tile 10 ..,...uou _.. of tlae -- 'VOCal pitcll 'betve• 
varialtl .. at ar ... tw • ...., aipificaat differeaoaa. 
1M r-• _. diatriM&iaa of -- pitcbu ia five variable• at 
ar... four -· ..... 1a tale 21. 
'lUI.I 21 
ftiQUIICY DIIftDvnoa or -... 10CAL rDCJU 
or sz ~ nru.s 
UlaifW ....... uuia4 
" 
,_.,.,.cal lpeaklaa lu7 lecall Difficult bcall of h ... ..., I.Uiaa of-, .... iDa Difficalt 
(cpa) ........ .. .. , .. 
210-212 1 1 
277•279 2 0 
274•276 2 1 
271•273 4 1 0 2 
261-270 1 4 0 6 0 
265-267 1 7 5 8 3 
212•264 3 6 • I 7 259•261 s I 4 7 6 
2J6-2SI 8 4 7 5 10 
2S.S•2SJ 7 6 7 3 6 
250-252 12 0 7 3 4 
247•249 5 3 4 4 4 
244•246 6 1 2 2 4 
241•243 1 2 4 0 1 
231-%40 1 0 0 2 4 
235-237 1 0 2 2 1 
U2•2J4 0 1 1 
229•231 l l 
.._(cpa) 252.6 260.6 2J4.6 251.1 254.7 
•••• 
7.16 10.11 1.69 9.10 8.37 
""" 
IDp (cpa) 231.3• 229.o- m.o- 235.3· 240.o-
l 269.4 210.8 273.3 212.0 271.7 
I 
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Tulo 21 ahon that tile ... .._. r-a• of-- pt.tcla for all 
Yari&b1oa at ar ... four ext .... ~ 219.0 e,. to 212.0 epa. Tiler• ia 
MrkM variaU.• la tile r_... IMJ rNAIJ.aa lau tbe v1 ... t p1tcb r-• 
eacl tile arutut vui&b111tJ u 1..U.Cate4 1tJ a at_._d 4ln1at1oa of 
10.11. UII&U.d recall of cl1ff1ca1t readt.aa lau tM alwrtut r-a•. 
lpaak~ 1a tbe l ... t varia~lo v1tb a ataadarcl deY1atioa of 7.16. 
tattle 22 a...,. • COIIIP&I'Uoa of -- p1tchea 1a five var1altlu 
v1tla.la ar• ffNI'. 
'l'AILI 22 
-MUOJI Of Pl'l'C81 D nft OW. .ACTlVUlll 
or s2 ,...,......,. nru.a 
Yariulo .... I.D. • •••• 
tiff •• 
• •••• c.a. (cpa) (cpa) 
~ 
lpeak1 .. 252.6 7.16 1.00 
1.0 1.81 4.40 
... ,. ........ 260.6 10.11 1.51 
I,.Ut.aa 252.6 7.16 1.00 
1Jaa1 ... bca11 2.0 1.51 1.23 
of IUJ bM• 
.... 254.6 8.69 1.22 
I,.Ulaa 252.6 7.16 1.00 
J1ff1oult 6.2 1.70 3.64 
........ 251.1 9.10 1.37 
lpuk1D& 252.6 7.16 1.00 
U..14ed l.ecal1 2.1 1.54 1.36 of Dlfficalt 
.. a ..... 254.7 1.37 1.17 
(c011CluM4. oa Mat ,...) 
""" 
' 
I 
10 
TAUI 22 (coaolude411) 
Yarlule ... I.D. 
••••• 
Dlff.a s.a •• c.a. (cpa) (e,.) 
... , ........ 260.6 10.18 1 • .51 
VU1U411 l.ecall 6.0 1.94 3.10 of laq ._.. 
1a& 254.6 8.69 1.22 
... , ........ 260.6 10.18 1.Sl 
Difficult 1.8 2.04 ... 
....... 258.1 9.80 1.37 
... , ........ 260.6 10.18 1.Sl 
Uuicle411 l.ecall 
'·' 
1.91 3.01 
of Difficult 
.... , .. 254.7 8.37 1.17 
~ uaat•• 1Ha11 
of IUJI.eM• 
.... 254.6 8.69 1.22 
Diffl.c•lt 4.2 1.13 2.31 
.... i .. 251.1 9.80 1.37 
Ulaa14" lecall 
of IUJ lea4• 
.... 254.6 1.69 1.22 
............ u 
.1 1.69 .08 of Jiffic•1t 
lea41Da 254.7 1.37 1.17 
Difficult 
........ 251.1 9.80 1.37 
Vaai•• aecall 4.1 1.80 2.27 of Difficvlt 
ledl.aa 254.7 8.37 1.17 
taltle 22 ..... tlaat tlle -- apeaklaa pitch at ar... four b 
"' 
252.6 cpa. the •• pitch of ••7 r•a4taa 1a 260,6 cpa vhl.cl:a 1a 8.0 cpa 
\ 
11 
latper tlaa tu apeakfaa pitH. -n. critical ratte of tile diffueace ta 
4.40 fticla u ftlrJ al.piflcaat .a4l ..... tile tiffenace ill -- pitcla ia 
aot 4ue to claaMe fatora. 
Ia a,.akiDI• tlae-- pitch 1a 252.6 cpa CGIIp&I'M to tile laialaer 
.. of 254.6 cpe iD .a1M41 l'eoall of ... , I'M411Da for to.tla P'aU 
,.,u.a. Tile differaue of tile •- u 2.0 cpa. fte critical ratio of 
1.23 • ..._ tlaat tlae dlffenace la •t af.piff.caat. 
A co.,arilon of pitola .... at II' ... foul' rnea1a tlaat 41fftcult 
l'eMiDa• vttb a -- of 2SI.I cpe, u 6.1 cpa 11.._..1' tlaa apeald .. witla 
a -- of 252.6 cpa. fte od.tical ratte of tlae differeace 11 3.64 _. 
Jat.p1:r aipificat. 
'l1ae-- pitcla ia apeak1q u 2J2.6 ... fol' fourtla ar ... puplll 
_. tlae -- pltcla iD .aldM nca11 of diffioult r ... iaa u llf.ablr at 
254.7 cpa. 'De 4f.ffenace of tbe ..... la 2.1 cpa. !be Cl'itlcal ratio 
... 1.36 ..... t •taatf1caat. 
'rlae -- pitcll 11 260.6 cpa ia _, r ... t.aa at ...... fov, aicla 
11 6 .o cpa Ja1Per tba tile .. , ... ncall of U1J r.Uf.Da pitcla at 254.6 
cp1. fte tiffereue Jlelda a cl'f.tlcal ratie of 3.10 ... 11 atatiatl• 
callJ aiplflcat. 
At tlae •- ...... lne1, tile -- pttcla la ... , r• .. '•l 11 260.6 
cpa _. 1a tiffic•lt t:eadtaa 251.1 cpa. lila differeace la the --• 1a 
1.1 epa vltla a critical ratio of .11 null la aot alplflc•t. 
fte -- pttcla ia ..., 1' ...... at ar• ... 11 260.6 .... fta 
-- pltcla ia aaidM recall of 41fflcult l'udf.Da 11 254.7 cpa. 1'lae 
-- tiffenaoe u S. 9 cpa. tile ct:itlcal ratio of 3. 01 f.Mlcatea tllat 
tlae dlffenMe ltetwea tile -- u atatieticall7 alpiflcaat aad aot 
12 
.. to cllace. 
The-- pitcla 1a uaalde4 ncall of ... , 1' ... 111& ia 254.6 epa at 
fowtla aratle, wla1ela 1a 4.2 cpa .._... tlaea 251.1 cpa, tiara-- pitcla of 
difficult ra&dtaa. Tile critical ratio of tile 41iffereaca 1a 2.31 vlaicla 
1a ai.pificat. 
Alae at II'• four, uaaitiM null of _, na4ilta &ad ••tded 
recall of 41ifficult nuiaa witla -- pitellu of 254.6 cpa aad 2.54. 7 cpa, 
rupectiwlJ, luma a -- 41iffenaee of .1 cpa. !be critical ratio 1a 
.08 _. aot atatl.aticallJ aipifl.c•t. 
!'be -- pitcla 1a difficult nadlaa at P' ... four l.a 2,..1 cpa 
u ca.,arH to a lower-- pitch Ia taaiUcl ncall of difficult r ... t.aa 
of 254.7 cpa. 1'lae 41iffaraoce IMttvea tlaeaa ..... 1a 4.1 epa. fta crit• 
leal ratio of 2.27 repna•ta a al.pificet Uffereace. 
Six of tlae 10 COIIP&I'I.aoM .... of tlae -- YOCal pitcla batwea 
vuiul• at P' ... four alan aipificat diffareacu. 
fte raqe _. dl.atr1W.tiee of -- pitclaea ia lift vad.ulaa at 
II'• ata ara • .._. ia Tula 23. 
~ 
., 
'1UJ.I 23 
niQUIICY DU"l''DVU. Off I&AI VOCAL PUCIU 
or 57 IDft_... PVID.I 
I ·" 
·-
;r;:a==u=::;=:·-·::=:o;;;:c;.· ··;:~"~·--··· ii r.:ea:;::.:;.;l·--=-=·· • = .,~ ... 1111 1 .. c.,= rWi·:t:· •• ..,. 
....... 111&1 ... UMUe.cl 
r.41111W 1pe1ktaa ... , lecall Dlfficalt aecall of rr...,.,, ........ ofluy ....... Dlfftcalt 
(cpa) ....... .... , .. 
213•215 1 
210-212 0 
277·279 0 
274·276 1 
271•273 1 1 1 
268-270 3 2 4 1 
265-267 I 2 
' 
2 
262•264 I 4 8 4 
2St•261 5 17 6 12 2 
256•2SI 6 5 I I 11 
2»-255 10 5 15 7 10 
2.50-252 30 7 16 6 lS 
247•249 2 1 2 2 I 
244•246 2 1 1 2 0 
241•243 0 0 0 2 
231•240 2 1 1 1 
.._ (c,.) 2S2.0 259.5 2.SS.l 259.3 254.2 
•••• 
4.26 6.55 5.61 7.39 6.12 
._.(epa) 231.6• Ut.o- 240.o- 244.2· 240.o-
260.7 272.1 269.2 212.7 271.7 
fte c.-taM J:-1 of -- pltclt fft all VU:l81U at II: ... IlK 
atea41 fna 2JI.6 to 212.7 cpa u ...._ la Tale 23. Tllace t1 .u-lr.etl 
vaclatloa la tlae r-au -a tlae YG'lalu. Dlfflcalt t: ... llta ltu till 
II'Ntut vKlaltllltJ u Wlcated bJ ttr.e lupat r ... • _. a at_._.d 
-...tat~.oa of 7.39. I,.Ut•a U. leut YG'labllltJ • ...... tty tiMa 
IMll .. t r-.. acl a at ... •rd devlatf.ea of 4.26. 
tale 24 pre .. ta a ct .. lll'laoa of-- pt.tctaee la flw v•181ee 
vltlaf.a ar• eta. 
"" 
14 
UAI24 
C:O.W .. OP fUC. D rnl OIAL ACft'fD111 
OP 57 IDft-eul fUfUI 
= • ~-Iii • ·=-=·~ I I ===~---c;;,p;mm • 
..... 1. .... 
•••• • •••• 
Dlff.a 
• •••• c.a. (cpe) (cpe) 
....... 252.0 4.26 .57 
7.6 l.OS 7.19 
... , ........ 259.5 6.55 ... 
lpeakf.aa 252.0 4.26 .57 
... , ... aecall 3.1 .95 3.23 
.,...,. ..... 
.... 255.1 s.61 .76 
.... , .. 252.0 4.26 .57 
liffioalt 7.3 1.70 4.21 
....... 259.3 7.39 
·" ~ 
lpeaki .. Ul.O 4.26 .57 
........ _all 
of Dlflk•lt 2.2 1.00 2.22 
....... 254.2 6.12 .u 
..., .... ,. U9.5 6.55 ... 
... , ...... all 4.4 1.16 3.16 
.,..., ..... . 
taa 255.1 5.68 .II 
... , .... , .. 259.5 6.55 ... 
Dlfflc•lt .3 1.32 .21 
.... , .. 259.3 7.39 .99 
... , ... u .. zst.s 6.55 ... 
lui ... a.all 5.3 1.20 4.44 
of tiffictalt 
_. .... 254.2 6.12 .12 
~ (coacl\tdecl • aut paae) 
;' 
"" 
IS 
'JUI.I 24 (coacluMtt) 
' 
·a'" ;:··~ I 1110 liOil~:z:r.ser,ta"Q:I'-~;::;:;ili, ! ·i1-'llll6 ., ~--
YaiUle .... 
•••• ••••• 
D1ff •• 1.1 •• c.a. (cpa) (cpa) 
liNt ... lecall 
ofiUJ ..... 
.... 255.1 5.61 .76 
Difft&ult 4.2 1.25 3.36 
.... , .. 259.3 7.39 
·" 
-ided IMall 
ofiMJIMd• 
.... 255.1 5.61 .76 
lflla1 ... lecall 
.9 1.12 .76 
of Difficult 
........ 254.2 6.12 .12 
Difficult 
..... , .. 259.3 7.39 .tt 
........ a.cell S.l 1.21 3.95 
of tiffic•lt 
aeutaa 254.2 6.12 .az 
%~1• 24 e-..a that epeaktaa. with a .... pitch of 252.0 cp• at 
...... •is• 11 7.6 cpa lower tUa _, r• .. ••• with a -- pitcb of 259.5 
cp1. 'I'M critical ratio of 7.19 :1a JUP1J lipif:lcaat. 
fte -- pitch ia •pukila& :11 252.0 cpa ...,... .. to a btper .... 
pitch of 255.1 cpa ill .. UH ncall of _, ....Utaa at 11&tb arade. 
fte •tffareMa INitwe• tM ..... :1a 3.1 cp~. De critical ratio of 3.23 
ia Yel'J •1aalficaat. 
A-- ape1ktaa pitcll of 252.0 cpa il 7.3 Cfl lower tbaa tba 
difficult ........ pltcla of 259.3 cpa at ...... 11&. '1'ha cl'itual ratio 
of 4.21 ...... tJae tiffereaca to 1M laiPlJ 1ipificaat. 
A ca.,ad.aoa of 1iatll-p.- ..... ,.._. tlaat •peakt.aa pitch at 
~:=======*=========================·==========================~===== 
2J2.0 cpa ia 2.2 cpa l ... r tbaa ... i ... recall of clifflcult r ... taa at 
254.2 cpa. t1t.e critical ratio u 2.22 au atatutically aipiflcat. 
The .... pttcb ill ... , re•Uaa at ar.._ aia ia 2St • .S cpa. 'l'bia 
la 4.4 epa ~a~.Par tbaa tlae .... p1tcla of 2.SJ.l cpa 1a -..l .. cl recall of 
... , r ... 111a. fte critical ratio of 3.86 1a WI'J alplficat. 
The alatla•IJ'Ue-- pitcla 1a ... , ru41aa la 259.5 cpa. Tlae 
-- pltcb 1a clifflcvlt r ... iD& la 259.3 cpa. , ... alffereac• betveea 
tlae ..... 1a .3 cpa. 1'M critical ratio of .21 u aot a1p1f1cat. 
&aay reacllq at ara4e at& vitla a .... pltcla of 259 • .5 cpa ia S.l 
cpa laiabe~ tta.D uaaldad recall of difficult r..,lD& vltla a .... pitch of 
254.2 cpa. 'l'lae critical ratio of 4.44 ia lltply alptflcat. 
IHall of ... , r ... laa llu a -- pitch of 2.5.5 .1 cpa at IJ'acle 
ala Wkile difficult r_.taa baa • ~r .... pitch of 2.59.3 cpa. A 
.... differeace of 4.2 cpa atvea a critical ratio of 3.36 which 1a ala· 
ftlflcaat. 
TM -- pltcll la uaai41M recall of euy ru41Da at aracie aix 1a 
2S.S .1 cpa, •d the .... pitch la .at ... recall of difficult rauiaa ia 
254.2 cpa. Tile •• cllffereace 1a .9 cpa. TM critical ratio ta .76 
aa4 aet aiplflcDt. 
Difficult r..,taa vitll a .... pitcla of 2.59.3 cpa ia .S.l cpa 
h~r tbaa uaaicled recall of difficult r ... iDI vitb a .... pltcb of 
2.54.2 cpa. fte critical ratio ta 3.95 aa4 tu.ahly alpificat. 
liabt of tlae 10 c..,...iaou _.. of tlae .... vocal pitcll betveea 
variMlu at ara• aia allow aipificaa& dlffereac••. 
1M 4$ff!QICU &a !'01!1 J&f!la. •• •• vocal pitcbea of boJ• ad 
airb vera ........ vitbia tlarea ..,. ... levala to .. tal'lliDe if aipificat 
17 
41ffal'eacu ai.at 1tetvaaa ucla Y&l'ialt1a. ..... aDAl 4utr1buU.oa of •• 
pf.tolaea for ltotla auea ill ff.ye val'iablu at ara4e two are abowa ia 
Tattle 25. 
'lAII.I 2S 
ftiCIVIIICY DUDDU'ltol or .a VOCAL fl'l'C .. 
or 29 IOYI AU 22 GDLI A't c..- DIO 
........ U..Uecl Ult.a1fle4 
l'uM•atal ... , laoallof Difff.cult ~Hall of 
fl'..-.cJ Spealr.i. .. leadiq ... , .... , .. Difficult 
<•••> .... !!I leH!!J 
..,. Q11'1a .. ,. 011'18 loJ• G11'1a lo)'a CU.I'la •• ,. 011'18 
272•273 2 
270.271 2 1 
2 ... 269 1 1 1 1 0 
266•267 0 2 2 1 l 1 0 
264-265 2 1 2 2 1 1 4 1 1 
"' 
262•263 0 0 1 2 0 1 1 4 1 
260-261 3 2 3 2 4 3 3 3 2 5 
251-259 4 3 1 4 3 3 3 s 4 2 
256·257 s 2 3 2 1 0 4 3 4 4 
254·255 1 4 1 5 3 6 4 0 2 4 
252•253 2 4 
' 
2 2 0 3 1 3 2 
250-251 
' 
2 3 0 7 6 0 2 2 5 
241•249 1 3 2 0 2 1 2 2 4 1 
246•247 3 1 1 1 3 1 1 3 1 
244•245 0 0 1 1 
242•243 2 1 0 0 
248-241 1 0 
231-239 1 
.. ,. 
liMa (cpa) 254.6 258.1 254.3 257.0 254.1 
S.D. 6.39 7.14 6.34 6.72 6.25 
._. (epa) 242.0. 246.3- 242.3- 241.7· 239.1• 
268.0 273.3 261.3 269.3 270.0 
011'18 
.._(epa) 254.4 2SI.1 255.3 258.3 2SS.3 
S.D. 4.45 4.11 4.24 4.73 4.23 
a-a• (epa) 246.7• 24S.s- 247 .3• 248.4· 247.7· 
263.8 266.6 263.6 266.6 261.9 
~ 
~ 
18 
A COII!pad.- of raac .. at p-au two re'Mala tbat ~»J• baft a 
wiclar r-ae of Mall vocal pitcla tlaa &il'la. tole 25 alaowa tbat 1a 
..... , activity t~ at ....... davlatioa ia laraer for boya thea for atrla, 
niola t.Hloataa tbat boJa tead to Uve areaur variabilttJ of -- pitcla 
1a tlile oral aoU.vitiea atu41e4. loya • ... , l'aaai• pitcll ia ••t vari• 
ole-. tile five Ol'a1 activit! .. fol' Htla ..... at tlae aacoacl•ar• 
level. 
Collpuiaoa of pitclaea .... tM fin varia'blaa fOI' botla aaaa at 
II' ada two 1• alaowa 1a tale 26. 
TAII.I 26 
COWMUOII or 10CAL fl'ICJU 
Of 29 IOYI AID 22 0111.1 AT IIAIJI TWO 
Yar1a'b1e ... ... S.D. • •••• 
Dlff.a 
• •••• c.a. (cpa) (cpa) 
Spe&Jr.iaa . .,. 254.6 6.39 1.21 
.2 l.S5 .16 
Girla 254 .4 4.4S .97 
... , .... ,.. ..,. 2.51.8 7.14 1.41 
.7 1.82 .37 
fU.r la 2.51 .1 4.11 1.07 
.... ,. ..... ..,. 254.3 6.34 1.20 
call of IUJ 1.0 1.52 .62 
... t. C:U.rla 2SS.3 4.24 .93 
D1ff1c¥lt .. ,. 257.0 6.72 1.27 
bUlq 1.3 1.63 .82 
(airla 2SI.J 4.73 1.03 
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UILI 26 (coac:l.U) 
Yart.Ule 
·-
... I.D. (Cpl) ••••• 
Dlff.a 
(cpa) • •••• c.a. 
Uuldetl ... loJI 254.1 6.25 1.26 
call of D1f• 1.2 1.56 .80 ficalt lu4• 
1aa Clrll 255.3 4.U .92 
Ta~la 26 a~ a .... pltc~ 1a a,.aktaa of 254.6 cpa for boJI 
.U 254.4 cpa for a1rla at ar ... tw. 1'be 41ffereMe Mtweaa tlae ..... 
11 .2 cpa. Tile critical ratio 1a .16 wlalcla 1a aot atat11tlca11J a1p1• 
flcDt. 
lD e&IJ readlaa 'boJI • -- pltc~ 1a 2.58. I cpa vh1c~ 11 • 7 cp1 
lai&Mr tU. a1rla' .... pitch of 251.1 cp1 at tlaa 1acOIUI•ar ... lewl. 
"- critical ratio for thia dlffereace la .37 vhlcla 11 aot al .. lflcaat. 
loJI • _.. pltcla ia _, ... recall of ... , readia& at arade tw 
11 254.3 cp1. Clirll' •aa pitcla il 255.3 cpe. There la a -- differ• 
aace of 1. 0 epa. 1'be critical ratio 1a • 62 .U aot aipiflc•t. 
Tta. .... pitch of voice for beJ• ia difficult readiaa 11 257.0 
cpa. T1ae •• pitch for airll ia 251.3 cpa. TM 4ifferaace 1a the ..... 
11 1.3 cp1. fte cd.tical ratio ia .12 .U aot as._.iflcat. 
Ia .. idetl recall of tlifflcult readia&, NJI with a .... pitch 
of 254.1 .,. have a pitcla 1 ... 1 1.2 ... lower tlaa airla ...... --pitch 
11 255.3 cpa. 1'be critical ratio la .10 _. •t 1iplf1cat. 
lo 1tat1ltlcall)' 1iaaiflcat tliffereacu are fouacl Mtweea .... 
pltclaea of t.DJI ... airll at aratle two. 
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taa• acl 4lietr11Nti• of •• pitcbea for t.otb aeua la aracle 
four are • ...,. la Tole 27. 
URI 27 
naquacy Dllftllurtol or .,. toCAL rrmu 
or 31 IOYI AD 21 GDLI A'l 0101 JOVI. 
....... UuitiM UD&ide4 
,_.••natal .... , .. ... ,. leca11 of D1ffieu1t aecall of ft .. .-c,. .... , .. ..., aeacltaa Difficult 
(cpa) 
• 
.... 1 .. ledi!J 
!-J& Gtru loJ8 Gtrla ao,.a Girla ao,.a G1r1a Jo7a Cirla 
280.212 1 1 
277•279 1 1 0 
274•276 2 0 1 0 
271•273 4 0 1 0 0 1 1 
261e270 1 0 4 0 4 2 0 0 
265•267 1 5 2 .s .s 3 2 1 
262•264 3 3 3 7 1 6 2 4 3 
~ 259•261 3 2 s 3 2 2 3 4 4 2 2S6•2SI .s 3 1 3 3 4 3 2 7 3 
253•255 2 s 3 3 3 4 2 1 3 3 
250-252 
' 
3 0 0 3 4 2 1 3 1 
247-249 2 3 3 0 3 1 3 1 1 3 
244·246 2 4 0 1 1 1 0 2 2 2 
141•243 1 0 1 1 2 2 0 0 1 0 
231•240 0 1 0 0 0 0 1 1 2 2 
U.S•2l7 1 0 0 1 1 1 1 1 
232•234 0 0 1 1 
229-231 1 1 
..,.. 
.._(cpa) 253.4 261.3 256.6 259.3 254.9 
•••• 
8.07 11.10 8.70 8.86 8.35 
a.a• (cpa) Zl1.3• 229.0· 237.3- 236.7· 237.o-
269.4 210.1 273.3 274.3 272.0 
ouu 
.... (c,.) 251.5 259.5 251.5 2S8.0 254.3 
•••• 
.s.2t 10.23 7.61 11.02 1.45 
..... (cpa) 240.1• 233.0· 234.o- 235.3• 239.4-
260.7 278.0 262.1 282.0 271.7 
(' 
~ 
\ 
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A c_,.riaon of tlae r-a.. ill the five variolu alva 1a Table 
27 abov1 tllat tile overall pitch r-ae 1a approat...tely the ._. for boJ• 
_. atrla. Cloaar :l.u.-ctloa of tlae dilfenacu 'MtvHD tlae r-•• for 
• ataal• yartula •bow• tllat bo71 t.U to ba'ft -- pitclaea diaperHcl 
... r a aliabtlJ wider raaa• t.._ airl• ta all aut cliffieult r ... taa. 
BoJ• •iatala u&rlJ ttua .._ vart.U111t7 of -- pitch ill all l»ut &&IJ 
r ... iD& aa ~icatacl ., tM •t .. clard de"fiatt.Ba. Girl• abow laraar 
ltaa4arcl clev1at1_, aacl tbu .s-a Y&riUiUtJ of pitcb 1a aa17 ru4111a 
aa4 clt.fficult r ... iaa tua 1a tiMa otller "f&&'iul ... 
Tole 28 altova a ....,... ..... of M71 • acl atrll' weal pt.tcbe1 ia 
five oral act1Yit1e• at ar ... four. 
TAIJ.I 21 
COMPUUOI or r. VOCAL fiTC .. 
or 31 IOU AD 21 GULl AT ~ JOUa 
'farialtle ... .... S.D. • •••• ,,,.,. ••••• c.a. (cpa) 
..... , .. .. ,. 253.4 1.07 1.47 
1.9 1.81 1.01 
Glrll 251.5 5.29 1.11 
... , .... iDa .. ,. 261.3 11.10 2.03 
1.1 3.06 .60 
Girll 259.5 10.23 2.29 
U..1Mclb• .. ,. 256.6 1.70 1.59 
call of 5.1 2.33 2.21 ... , ..... 
taa Girl• 251.5 7.61 1.70 
(coacluUcl • ... t pqe) 
-t2 
Ull.l 28 (coac1u4etl) 
Y&l'laltle 
·-
.... 
•••• s.a •• ~!:!;· • •••• c.a. (cpa) 
lifficlllt loy• 259.3 1.86 1.62 
laa4taa 1.3 2.95 .45 
Qt~b 258.0 11.02 2.47 
.,.., ....... loJII 254.9 1.35 1.52 
call of 
.6 2.42 .26 Difficult 
.... i .. Gi~la 254.3 8.45 1.19 
At p-aa four. Tale 21 , .... tlaat tile -- pitch .... ta apeak• 
taa tiJ boJ• la 253.4 epa. CUrla lane a-- pitch of 251.5 epa. TM 
-- tlifferaca ia 1.9 epa. Tile crtU.cal ratio of 1.01 ia aot atpifi· 
eDt. 
Ia ... , raa4taa. boJ• laava a-- pt.tch of 261.3 epa which ta 
1.1 cpa htaMr tllaa tlae atr1•' -- pitch of 259.5 cpa. T1ae critical 
ratio ta .60 aa4 aot atpificat. 
lo,a &l'e load to h&Ye a pitch of 256.6 cpa ia .aidecl recall of 
... , rUAitaa at ar... fcNr. Girl• lane a •• pitch of 251.5 cpa which 
la 5.1 cpa lower tba tbat of boJa. Tba critical ratio ia 2.21 ad aia• 
atftc•t. 
"- .... pitch ia tlifficult readiaa ia 259.3 epa for hoya ad 
251.0 cpa fez- atrla. rnrth-aratle ...,. bave a-- pitch 1.3 cpa above 
tut of atrl.a. fta critical ratio ia .45 ...S atatiatieally taatpificut. 
Qaai ... recall of difficult raadtaa at ar... four allow• a .... 
pitch of 254.9 cpa for .. ,. aa4 a at.tlar pitch of 254.3 epa for atrla. 
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De.,. ...... a-- pltcll .6 cpa hf.&11ar tllaa atrb. the crltlcal ratio 
of .26 u Mt alpificat. 
T~1• 29 ahowa tbe r ... • aad diatributioa of .... pitcbea for 
Mya aa4 atr1a ia fi•• oral acti•itlu at ll'aU aix. 
UIU& 29 
naquacy DU'I'UIUr ... Of lUll 10CAL fl'fCIII 
or 33 lOti AID 24 ODLI A'l UAII Ill. 
....... UUi ... Uui4ad 
,_._tal 
........ 
... , lecall of Difficult bcall of rr....-, .... ilia IUJ bUilla Difficult 
(ope) .... !!I &UAI!!J 
Joya Girla ao,a Glrla 1oJ8 Gi.rla loyaCirla loya Girla 
283•215 1 
210-212 0 
0 277·279 0 274•276 1 0 
271·273 1 0 1 1 
261•270 2 1 2 l 1 1 0 
26.5-267 6 2 0 2 4 1 2 0 
262•264 3 5 2 2 6 2 3 1 
2St•261 2 3 11 • 4 2 6 6 1 1 2S6•2SI 4 2 3 2 J 3 5 3 6 5 
2D•2SJ 
' 
5 3 2 10 s 4 3 6 4 
250-252 16 14 2 5 t 7 2 4 6 9 
247•249 1 1 1 0 0 2 1 1 6 2 
244•246 0 2 0 1 1 0 1 1 0 0 
241•243 0 0 0 1 1 
231•240 2 1 1 1 
.. ,. 
Maaa (cpa) 252.6 260.4 zss.a 259.7 254.6 
I.D. 3.95 6.90 5.37 6.61 6.47 
a.a• (cpa)21t4.o- 239.0.. 246.0· 244.2· 240.0-
260.7 272.8 269.2 276.0 269.1 
CUrla 
..._ (cpa) 251.2 2SI.4 254.0 258.6 253.7 
•••• 
4.36 6.00 5.97 8.14 5.69 
..... ,.,., 238.6- 245.0.. 240.0. 245.3· 242.0· 
251.5 269.4 265.5 212.7 271.7 
0 
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A eo~~pulaoa of tlae r_.. .-.. 1a Tale 29 reYUla that apeak• 
t.aa pitob u tlae leut varlule for 1Jotb a.oya aa4 atrla. Tbe r-.e aM 
at.uu• clnlatl.oa of atrla • •tfficvlt read.iJa& pitcb alw evideace of 
tbe I'&'Utut vuiabilit)' of -- pltcb --a tiM 411atr11Hat1ou abowa 1a 
Tole 29. Cloaa iupectioa of tbe •tatrillutiea augaata tut o• wry 
bilb ... pitch •J M rupouiltle for at•fliaa tlae raa• eacl ataadu• 
••tatiea 1leyoM the Uld.te rucbH 1a other VU'ialt1ea at II'_. aia. 
The reavlta of a atvdJ to 4ete~ a1aa1fioaat differ ... u lie• 
tveea tlae •• pitcb lnela of boJ• _. atrla ia a,.Utaa _. redia& 
actlv:I.U.ea at ll'aU aia U'e • ._ ill Tale 30. 
DILl )0 
CO.MUOJI or fa. WCW. Pl'ICDI 
or 33 IOYS AD 24 aDJ.I Nl caw. au 
Yad.altle ... .... 
•••• • •••• Diff •• • •••• (cpa) c.a. (cpa) 
........ ..,. 252.6 3.95 .70 
1.4 1.15 1.17 
Cirla 251.2 4.36 .91 
... ,. .. , . 260.4 6.90 1.22 
........ 2.0 1.75 1.11 
CUrle 29.4 6.00 1.25 
.... , ...... .. ,. 255.8 .5.37 .95 
call of 1.8 1.56 1.19 ... , ..... 
.... Q:l.r1a 254.0 5.97 1.24 
D:l.ffio•lt .. , . 259.7 6.61 1.17 
.... laa 1.1 2.06 • .55 
Cirla 2.51.6 1.14 1.70 
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UILI )0 (cGDCltMied) 
Vuf.Ula ... .... • ••• • •••• 
Diff .• S.l.d c.a. (cpa) (cpa) 
Uuidd &•· lofa 2S4.6 6.47 1.14 
call of 
.9 1.65 .so Difficalt 
........ Gtrla 253.7 5.69 1.19 
~ .... apeaklaa pttc~ tor ~ aa ahowa ia Tabla 30 ia 252.6 
cpa. Tile -- a,.U.taa pitc~ for atrla ie 251.2 cpa. Tile -- differ• 
... ta 1.4 cpa. fte critical ratie ia 1.17 wlaic~ ia aot aipificut. 
loJa' .... pitc~ ill ... , raadtaa at aiat~ arade ia 260.4 cpa acl 
atrla'-- pitch 1a 258.4 cpa. A...,_., ... allon that boJa ua a 
pitcla 1a'ftl 2.0 cpa ao•• tut of airla. 'l1ae critical ratio of 1.11 1a 
aot atatiaticallJ aipific .. t. 
Ia ....... recall of ... , raedtaa, 11oJa' .... pitcla la 255.8 cpa 
vhicla ta 1.1 cpa allow the atz·la' .... pitc~ of 254.0 cpa. 'I'M critical 
ratio ta 1.19 ad aot ataatficaat. 
fte .... pitcla of wl.ca for _,. ill diffic11lt rudtaa ia 259.7 
cpa. Tile .... pi tela for &irla ia 2H .6 cpa. Tlae diffarnca ltetw• tlae 
..... 1a 1.1 cpa. Tile critical raU• ta • 55 vllicla ta •t aipificaat. 
la uutdacl recall of diffic•lt raadtaa. boJa UYa a •• pitch 
of 254.6 cpa ad atrla laaft a .... pitc~ of 253.7 cpa. The diffor&~~eo 
ill ..... ia • 9 cpa. fte critical ratio 1a • 50 aacl aot atatiaticallJ 
aipificat. 
A lli&ber pitch for boJ8 ill .aided recall of ... , r ... iD& ie tllo 
•ly aipific•t diffol'eaca to a,._ ill tlaa data COIIIIt&l'iaa N,a' aa4 
0 
aula' weal pi&cla at tlane ...... lnela. 
J1!.U tl tM DMI W IMi •• tt &•a bit «!B• 114 ail.•• 
ftia ac.l)' vu _.. to tiaol- aiplficaat fllffen.aa 1.a -- weal pitc b 
1ft MC1a - &.. ...... to pada. ,......_, •tiatl'ilnltt.u of -- «-M• 
Mlltal & • .,. .......... ~ bGp au airla 1a tbe five oral activitiu at 
....... tw, IMr, _, aix eaa lie fouad 1D TablM 25, 27, ad 29. rate 3l 
a...,. a c...,.naou of -- pitcla for boya la apeaktaa at tlar .. ar.- level 
DJL& 11 
... m .. or IOU' weAL rua 11 ar~A~D~ 
._,...., •• JOa,.uaaD 
\ 
...... ... 
..... 
• ••• • •••• 
Diff.a 
• •••• c.a • <•,.> (cpa) 
2 29 2,.., 6.39 1.21 
1.2 3.51 .34 
4 31 2».4 1.07 1.49 
4 ll 2.53.4 1.07 1.49 
•• 
1.63 .49 
6 ,, 252.6 :s .. ts .70 
2 29 254.6 6.39 1.21 
2.0 1.40 1.46 
6 JJ 252.6 3.9.5 .70 
4fte -- pltcla of 'fOf.ee fel' ..,. at Fade two 1a 2.54. 6 cpa. 'l'be 
-- pitch fol' ..,.. 1a tlae ... ftl'ialtle at arade fOUl' ia 2».4 cpa. Tu 
-- til ....... le 1.2 .,. • .,... Cl'itiul l"atio ... .34 ftl.c1a la Mt ail• 
alfluat. 
fiw -- pitch la a,.akiDI fol' ...,. at pada fMr VM 253.4 cpa 
_. fol' tile ... ••l.altJ.e, 2.51.6 cpa at ar .. a,l.a. TU tiffel'eece 1.a 
It• 
0 
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tlae ..... ia • I cpa. Tile critical ratio la .49 aa4 •t aipiflcat. 
Tile .._ pitch of 'boya • w:l.cea la apealti.aa at araM two f.a 2S4. 6 
cpa, which la 2.0 cp• hi&har tU. 252.6 cpa, tlla •• apukiq pitch uu 
by 'boya at ar ... ala. fte critical ratio la 1.46 ad aot atp.ificat. 
Tale 32 ab&wa a c011pad.10a of the •• weal pttclaea uau by 
..,.. ill ... ,. reuiq at three aru. 1evela. 
Gr ... lo. 
2 29 
4 31 
4 31 
6 33 
2 29 
6 .u 
UBI& Sl 
C:O.AIUOll or IOU' tiCAL fl1'CI D UIY IIADDG 
A! G .... .,_,, ..... AID liZ 
... 
•••• (cpa) 
258.1 7.14 
261.3 11.10 
261.3 11.10 
260.4 6.90 
251.1 7.14 
260.4 6.90 
• •••• 
1.41 
2.03 
2.03 
1.22 
1.41 
1.22 
Dlff.a 
(cpa) 
2.S 
·' 
1.6 
• •••• 
2.51 
2.37 
1.92 
c.a. 
1.01 
.41 
.12 
fte .... pitch of 'boya • vole•• :I.D ... ,. raadiq at aru. tw ia 
zsa.a cpa ...,ared to a .... pitch of 261.3 cpa for ~· at II' ... ~. 
n. 41iffert~aee of tu •au la 2.5 cpa. n. critical ratio la 1.01 which 
ia aot aipifie•t. 
na -- pitch of wice ta euy r..ataa at aracle four la 261., 
cpa. fta •u for Nya ia tM ._. Yariu1e at ll'acle a1x f.a 260.4 cpa. 
0 
,. 
't1la 4iffar-• Mt.... tile ..... ia • 9 cpa. Tile critical ratf.o ia .41 
_. •t aiplflcDt. 
loJI at Jl'ada tw Iurie a-- pitcla la au7 r ... laa of 251.1 cpa 
vlt.i1a 1to7a at arada ala laava a -- of 260.4 cpa. T1t.a •iffareaca 1a tba 
..... 11 1.6 cpa. 'l'laa critlcal raU• 11 .82 _. atatiatiea11y iuipi• 
ficat. 
Tula 33 auwa tba tiffareaca ill tlaa .... •ocal pitela of ltoya 1a 
uaai ... recall of ... , ra .. taa at tkraa arada lavale. 
Ql' ... ... 
2 29 
4 31 
4 Jl 
6 JJ 
2 29 
6 33 
Tall 33 
COIIPAIUOII or 1011' tDCAL PI'ICII 
D IWAJ .. UCAIJ. or WT l&lDDG 
AT C .... 'IIICh roa, AID ID 
.... 
•••• (cpa) 
254.3 6.34 
256.6 8.70 
256.6 8.70 
255.8 5.37 
254.3 6.34 
255.1 5.37 
• •••• 
1.20 
1.59 
l.St 
.95 
1.20 
.95 
lift •• 
(epa) 
2.3 
•• 
1.3 
• •••• c.a. 
2.00 1.65 
1.15 .43 
1.53 .98 
'I'M .... pitcb of M,a • vole.. :l.a uaaidad recall of ... , rucluaa 
at arada tvo ia 2.54.3 cpa c..,...d to a .... of 2.56 .6 cpa at Jl'ade four. 
mae 41ffaraaca of tlaa ..... La 2.3 cpa. Tlae critical ratio ia 1.65 vlaicla 
1a aot al.pifieaat. 
'' fte-- pltcll of voice 1a aa14M recall of ... , rea4iq for 
t.o,• at ar• tev 1a 2.K.6 cpe _. at ...... eta f.t 1• 255.8 cpe. 'llae 
ti.ffueace Ntweea tile __, 11 .8 ope. !'M critical ratio ·I.e .43 •• 
aot eiplff.caat. 
At ara4e two. boJI haft a -- pltcll 1a .. UM recall of ... , 
r.-t.aa of 2S4.3 cpe, vllf.le boya at arau 11& llaw a •• pitcll of 255.1 
CPI. TM 41ffereaca 1a tile ..... 11 1. 5 cpe. tM critical ratio la • 91 
... aot etatietf.callJ eiaaf.ficaat. 
Tale 34 elaon a ._,_,,_ of tlae -- vocal pitckee of MJI in 
41ffic\llt rea41a& at three ara4a 1 ... 1 •• 
Oracle 
2 
4 
4 
6 
2 
• 
DILl 34 
COMrAIUOJ or IOU • WC& tnca u Duncm.T JUDIK 
1:1 G...a WQ, JOa, AID Ill 
... .... 
<•••> •••• 
29 257.0 6.i2 
31 251.3 8.16 
31 259.3 1.86 
33 251.7 6.61 
29 257.0 6.72 
33 251.7 6.61 
• •••• 
1.27 
1.62 
1.62 
1.17 
1.27 
1.17 
Diff •• 
(cpe) 
2.3 
.4 
2.7 
• •••• 
2.06 
1.99 
1.73 
c.a. 
1.13 
.21 
1.58 
'ftae-- pitcb. of 1tep' wf.ce• 1a 41ff1cult rea4f.aa at ara4a two 
ia 257.0 cpe ....-ed to a-- pf.tcb. of 259.3 cpe for MJI at arade fow. 
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Tlae dlfferace of the •au la 2.3 cpa. 1M critical ratio t.a 1.13 
vht.cla 1a aot aipificaat. 
The .... pitch of voice ia •tfficult readtaa for bo7a at arade 
four ia 259.3 epa aa• ia the .... yarlable at ar&de atx it ia 259.7 cpa. 
tlae -- diffareace ia .4 cpa. Tile critical ratio ia .21 aa4l ut et.pi• 
float. 
ao,. at arad• two have ..... pitch iD 4ifficvlt re&dtaa of 257.0 
cpa. Tbe -- for ltoya at arade eia ie 259.7 cpa. The .... diffareace 
ia 2.7 cpa. !be critical ratio ia 1.51 &ad atatiatically iaallaift.caat. 
'l'a'bla 3S ...... a c'l.,uiaoa of tlaa -- vocal pitchaa of 'bo7a ill 
-..~. ... raoall of difficult ru.ltaa at three aru• lavale, 
Cra4a ... 
2 29 
4 31 
4 31 
6 33 
2 29 
6 33 
DILl 35 
co..a11011 or 1011 • WCAL Pl'fCll 
D IM.U_. IICAU. • DmiCULT IIADDIG 
AT o...a two. roa. AliD au 
.... 
•••• (c,.) 
254.1 6.65 
254.9 8.3S 
254.9 8.35 
254.6 6.47 
254.1 6.65 
254.6 6.47 
• •••• 
1.26 
l.S2 
1.52 
1.14 
1.26 
1.14 
Diff.• 
(cpa) 
.a 
.3 
.s 
S.l.0 c.a. 
1.97 .45 
1.9 .21 
1.17 .29 
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Tile -- pitch of 'boys • wieea ill uaaicled recall of 1U.ff1cult 
rea41aa at II'... two ia 254.1 cpa ca.,. .reel to a •• pltcll of 254.9 cpa 
at araa four for boya • Tile 4iffereace of tbe .... 18 • 8 epa. The 
critical ratio ia .45 which ia •t aipiff.eat. 
Tile •• pitch of YOice la uaai4ecl recall of clifficult readiq 
at arU. four 18 254.9 cpa. ft.e •• for t.oya 1n the •- variable at 
arecle alx 18 254.6 cpa. The ctiffereace ltetve• the ..ana ia .3 cpa. Tile 
critical ratio 1a .21 aact aot aipific•t. 
Joya at aracte two llave a -- pitch 1D uaaided recall of ctiffi• 
cvlt r ... taa of 2J4.1 cpa vhU.a ....,_ at ar• eta have a-- of 254.6 
cpa. fte ctiffereue 1a the --. 18 • .5 cpa. tile critieal ratio ia .29 
vJatcla 18 low a4 wtpift.cat. 
.. aipif1c•t ctifferacu ue fcnmct for )M)ya • vocal pitcJaea 1a 
..., of tile fi'ft vgiolu at tbe t11ree aracte levels coaparect. 
ee.pariaoa of -- ¥OCa1 pitcbea for atrla at three arade level• 
vaa .... to tliacloH atp1f1cat tliffereacu 1n fa4•ntal fr.....-ciu 
uect ill eacla vad.able. T&t.1e 36 allowa a CCJIIIP&rlaoa of •• vocal pitch 
tor atrla 1a apeaktaa at tkree ar ... levela. 
2 
4 
4 
' 
2 
6 
22 
21 
21 
24 
22 
24 
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DJJ.I 36 
CO.MDOa or GULl' 10CW. rrrca D IRADIG 
AT GUlli 'NO, 101&, Alii IU 
.... 
(cpa) 
254.4 
251.5 
251.5 
251.2 
254.4 
251.2 
•••• 
4.45 
5.29 
5.29 
4.:t6 
4.45 
4.36 
• •••• 
.97 
1.11 
1.11 
.91 
.97 
.91 
lift •• 
(ope) 
2.9 
.3 
3.1 
• •••• 
1.53 
1.49 
1.33 
c.a. 
1.80 
.17 
2.36 
G1&"1a at P'a41e two •• a .... pltcla of 254.4 cpa 1a apeaklaa 
wla11a lil'la at P' ... fou ue a .... pltob of 251.5 cpa. 'fbe .... dlffa&"• 
.... u 2.9 cpa. fte c&"1tica1 &"&tift of 1.10 la Mt aip1ficat. 
A .... apeaktaa pltcb fol' 111'18 at II'• four of 251.5 cpa 1a .3 
cpa laialael' t.._ 251.3 cpa, the .... a,.aktaa p1tcla u•• ~ lll'la at II' ... 
ala, Tile cl'1tical &"atlo la .17 aa4l atatiaticallJ 1aa1p1f1cat. 
fta pltcla of 111'1•' wlcu ill a,.U:I.aa at P' ... two l.a 254.4 cpa 
wlaicll I.e 3.2 cpa lalalaal' tlaaa tbe p1tell of 251.2 cpa uu ltJ ll1"1a at 
&~"• ala. 'fbe cl'1tl.ca1 &"atlo of 2.36 allova tlae •1ffe&"e11Ce to be alpl• 
ficat _. Mt ._ to cU.Ce factol'a. 
Tole 37 • ..,. a cOIIIpUl ... of .... pltcbea of 111'1• • voice• 1a 
... , l' ... laa at t~•• ll'ada lewela. 
Ora4e lo. 
2 
4 
4 
6 
2 
6 
22 
21 
21 
24 
22 
24 
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'I'AII.I 37 
CC.AIJIOI or GIIU' 10CAL n'l'CR ll UIY IIADDIG 
Ill~ '1110, roua, AID IU 
... 
(cpa) 
251.1 
259.5 
259.5 
251.4 
251.1 
251.4 
•••• 
4.81 
10.23 
10.23 
6.00 
.... 
6.00 
• •••• 
1.07 
2.2t 
2.29 
1.25 
1.07 
1.25 
Di!f.a 
(cpa) 
1.4 
1.1 
.3 
• •••• 
2.53 
2.61 
1.64 
c.a. 
.53 
.41 
.07 
fte .... pitcla of atr1a • voice• ia eMf rU411Da ia 2.51.1 cpa at 
ar• two. At ara• four tlae -- pitcla ia 259. S cpa. flae .... differ• 
ace ta 1.4 cpa. fte critical ratio ia .53 vlaicla ia aot aiplficaat. 
Ia ... , r ... iaa at ar• four atrla ba¥e ..... pitch of 259.5 
cpa vbicla 1a 1.1 cpa aiMma that of 251.4 ... !or atrla at ara• ala. 
fte critical ratio ia .41 aH aot al.pi!tcaat. 
Tile -- pitch of aula. wic.. ia ... , r.utaa at ar•• two 1a 
251.1 cpa COIIp&NIIl to a .... pitcla Of 2sa.4 cpa for &ir1a at p ... aix. 
The •tff•--• of the ..... ia .3 cpa. Tile critical ratio ia .07 whl.cll 
ia iaalpificDt. 
Table 31 •~• a c..,arl.aoa of pitch of voice for airla ia ... 
aided recall of ... , r ... iaa at tlu:u arade lewla. 
0 
0~-- ... 
2 22 
4 21 
4 21 
' 
24 
2 22 
6 24 
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ftll& 31 
~AltiOI or CJDLI' VOCAL ft'l'Cll 
D ~-~ llcw.L Of UIY IIMIS 
At au.•s tte. roa, AID ID 
.... S.D. ,.,., 
25.5.3 4.24 
251.5 7.61 
2.51.5 7.61 
254.0 5.97 
255.3 4.24 
254.0 S.97 
••••• 
.93 
1.07 
1.07 
1.24 
.93 
1.24 
D1ff •• 
(cpa) 
3.8 
2 • .5 
1.3 
• •••• c.a. 
1.94 1.96 
2.10 1.18 
1.55 .83 
t'llle .... pitch of wtce 1a .at•• ~eca11 of ... , rea4iaa for 
&il'la at ar• tw ia 2.S.S.l cpa. t'llle •• pitch of Y01ce ill the •-
Yarl.alt1e for at.r1a at ar ... feu 1a 251.S cpa. The -- cl1ffereace 1a 
l.l cpa. t11a cl'1t1ca1 ratio ia 1. 96 viW:h 1a aot a1p1f1cat. 
81~1• at arade ~ ._._ a .... pitch ia uaa1decl recall of ... , 
I'Uilliaa of 2Sl.S cp• nile airla at II' ... •1& have a •• pitch ill ua• 
aU.d recall of 254.0 cp•. Tlae d1ffueace• of the ..... 1a 2.5 cpa. The 
critical ratio u 1.11 vb1cla 1a aot a1pif1cut. 
TM .... pitch uecl 1a -1cle4 recall of ... , r ... iaa by atria ia 
...... tw u 25.5.3 cp•. TIM .... p1tcla uecl ill ta. ... yarlule 1a 
II' ... •f.a 1a 254.0 cpa. TIM .... cliffereace 1• l.l cpa. tile critical 
ratio ia .13 acl aot •1p1f1c•t. 
0 
lOS 
!altla 3t aiiMra a ca.,uU. of •• pitcllu 1a diff:&.cult reacU.aa 
fo~ ai~l• at tkr .. ~ade 1 ... 1 •• 
'DILl 39 
COifi.UIOI or GULl t 1QCAL fBCR D DUI'ICUJ.:r IUDIIG 
A't a..a '!YO• rea, All IU 
~~ ... ... .... S.D. • •••• 
Diff.a s.a •• C.l. (cpa) (cpa) 
z zz 251.3 4.73 1.03 
.3 2.68 .13 
4 21 251.0 11.02 2.47 
4 Zl 258.0 11.02 2.47 
.6 3.00 .21 
' 
24 251.6 1.14 1.70 
2 22 251.3 4.73 1.03 
.3 1.99 .14 
6 24 251.6 1.14 1.70 
fte -- pitch of wiea fo~ airla 1a difficult rediaa ia 258.3 
cpa at ar ... two. !lae .... pitch for airla :&.a difficult readiaa at arade 
low ia zsa.o cpa. fte -- U.ffenaca ia .3 .... The critical ratio , • 
• 13 whtcJa ia low aM :&.aaipifiuat. 
Diffietalt raa4iaa pitch f.er airla at ar ... few ia 2S8.0 cpa 
nich t.a .6 cpa lwer thaD difficalt redia& pitcla of 251.6 cpa ••• by 
airu at ll'acle aia. fta eritioal ratio t.a .21 _. lu1p1f1oat. 
fte -- weal pitcla for air1a at ar... two :1a d1ff1eult r ... iDa 
ia 2H.J .,.. Thia 1a .3 cpa lower tllaa 2H.6 cpa, tile .... pitch .. .. 
~ atrla at ar.- eta. The critical ratio ia .14 •• ut aipific•t. 
r" 
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Tat.le 40 a._. a ce .. uiaoa of •• pitcbea of atrla 1D uaaidecl 
recall of cliff1cult r ... iD& at tkree aracl• levela. 
'lUI& 40 
COMfAUIOI or 0111.1' weAL fltem 
D tan•D IIC•U.. Of DDnCIL'l IIADDG 
• ., ........ fOUl, .. 111 
or• ... 
.... 
•••• ••••• 
Diff.a 
• •••• c.a. (c,.) (cpa) 
2 22 255.3 4.23 .92 
1.0 2.1 .41 
4 21 2S4.3 1.45 1.19 
4 21 254.3 8.45 1.19 
·' 
2.23 .26 
6 24 2Sl.7 5.69 l.lf 
2 22 255.3 4.23 .92 
,. 1.6 1.50 1.05 
' 
24 253.7 5.69 1.19 
Girla' -- pitcll ia .. , ... ncall of cl1fficult rucU.q at 
ara4a two ia 2JS.3 cpa. At arU. leur 1D tile a- varia~l• 1t ia 254.3 
cpa. fte-- d1ffernce ia 1.0 .,.. fte critical ratio 1a .41 aac1 DOt 
a1p1fic•t. 
fte -- pitcll of wlce :1a .Udecl ncall of clifficult nu1q 
la 2J4.J cpa for II' ... four alrla a4 253.7 cpe for ar ... aia air1a. 
Tile-- .U.fferuce 1a .6 cpa. fte critical ratio of .26 11 aot alpi• 
fic•t. 
Uaaided ~all of difficult r• .. taa pttcll for airla at ar ... two 
11 2SJ.3 cpe vllicll 11 1.6 cpa tuper tlula a --. pitch 1D tile •-
107 
YtrlUlt of 2.53.7 cpa for aula tt II".., aia. TM critical ratio 1a 1.05 
.U •t atpifiuat. 
Ia tlae COIIptri- of &irla 1 -- pf.tcllea at tlar!t 11'141t lmla • 
tlat •11 atpiflc•t •tffti'!DCt rmal,. la Htwea apetkiaa pitclau at 
11' .... tvo ..... ia. 
,.,,, Ritslt pltttj to 41Cftrat lml1 of iattlll,awt. •• '.I'M 
an• ••• for tlat att141J of tile rtlatl.oulltp of vocal pltcll to 1att1li• 
a-c• wtrt atlect .. froa tilt lover_. upptr tlllra of tlat populatloa 
11'0UP!41 at thrtt art41t lmla accol'41aa to l.Q. acorta u .. acrU••• oa 
,_ 60. tttcla .. ta wtn OGIIIfAl'!4 ta fift Ytritblta to dtttl'lliae lf 
aipiftc•t pitcla 411fferacu aiat Htwta • ....,. wltla 411ffertaa lmla 
of tate1Uaeace. Ttltlt 41 • ...,. t)aa r-.. ad diatrU».atl• of ... YPCtl 
pttclaea for lower acl upptr tlairia of the atcoa4l ar ... populttl.oa arouped 
for lattlU.aeace. 
('. 
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WI& 41 
fUQVIICY DllftllutlOII Of -.u 10CW. riTCIU 
or laiD AID uno ~ D DTILLJOIIICI AT GU. '1110 
....... UllaJ.dU Ulaaided 
•••••tal lpeakilta ... , bcall of Difficult B.ecall of ........ , ....... ... ,. a.utaa Difficult 
(cpa) aeutaa aeutaa 
Lower Upper W.r Upper a.-r Upper S.Wr Upper t.er Upper 
ftircl ft1r:4 Thlr4 'ftd.ri ft11'4 'ftlir4 ftir:4 ftlrcl Nr4 Tld.rd 
271•273 1 z 
261•270 1 0 0 1 2 1 
265-267 0 1 3 1 1 0 1 0 1 
262•264 1 2 1 1 1 0 3 3 0 0 
2Sf•261 2 
' 
3 2 3 6 3 4 2 4 
IJ6-2JI 3 3 3 2 0 0 4 3 3 3 
US•IJ.S 3 0 .5 4 4 3 2 3 3 4 
2.50-IJJ .5 2 1 2 6 3 0 1 4 0 
247•249 1 4 2 0 1 2 2 1 3 4 
244•246 1 1 1 0 1 0 1 1 
241•143 1 1 1 
J..wu ft11'4 (I 17) 
.._(cpa) 2.52.9 2.56.1 2.54.3 2.57 .6 253.9 
•••• 
7 • .54 5.79 .5.41 6.16 .5.14 
._.(cpa) 242.0.. 241.6- 246.0- 24J.o- 246.0-
26S.8 272.5 265.4 269.3 270.0 
.,_ ftir4 (I 17) 
.._(cpa) 256.6 251.9 255.4 256.9 2.54.7 
I.D. 5.97 7.4.5 6.4.5 .5.69 .5.65 
a.a• (cpa) 249.0.. 246.3· 242.3· 241.7· 244.0-
261.0 273.3 266.0 26.5.7 26.5.0 
Tale 41 a...,. tbat tlae .,.r _. J.onr 1ata1U.aeac• aroupa at 
p ... two uw aiailu •• pitcla r_.a 1a all vartulaa c..,ared. 
lpaakilta, vltla a ata4arcl deviatlea of 7 .54, lau tlae areataat war:labtlltJ 
of-- pltcla r .... fol' tlaa lner tatalUpaca aroup. IUJ readlaa vltla 
a at•dar:cl clnlatln of 7 .45, allowa tM araataat varlu111tJ for the 
upfar tatallta ... • poup. 
I 
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Tule 42 • ....,. a c.sqsariua of-- weal ps.tcia ia tile five 
vu1ulea for lwer •• .,,.r iatelU.aeMa P'MP• of • ...- ar ... pupUa. 
UIJ.I 42 
c:oaMUOI or VOCAL fDCI D n'fl OW. M:rl9ft'lll 
II!IID 1.01111. AD WID ftiUI D DIIIJ.LJIIICI AT ._ ftO 
!.q. 
Yarf.Ule Onup .... •••• ••••• tiff • • •••• c.a. (B 17) (cpa) (cpa)• 
lpeald.aa ...... 
ft1r4 252.9 7.54 l.U 
3.7 2.40 1.53 
.,,. .. 
Nrd 256.6 .s.t7 1.49 
... , ....... 
.... Uta ftlrd 256.1 5.79 1.45 
0 
2.1 2.36 .15 
Upper 
run 2JI.9 7.45 1.16 
... , ... Lover 
1Ma11of ThUd 254.3 5.41 1.35 
... , .... 1.1 2.1 • .54 
1aa Upper 
Nl'd 255.4 6.45 1.61 
Mffl.cult '--
.... , .. ftil'd 257.6 6.16 1.54 
.7 2.09 .JJ 
...... 
ftil'4 256.9 5.69 1.42 
Uui ... I.GIMI' 
leca11 of '!1111'41 253.9 5.14 1.46 
Difficult 
•• 
2.03 .40 
.... , .. Upper 
ftirtl 254.7 5.65 1.41 
Tule 42 reveal• tllat the -- a,.Uiaa pitcla fer tba lwer t.q. 
poup at pada tw ia 252.9 c,. ~ to 256.6 cpa for tlae upper an.,. 
0 
110 
Tile-- differeDCe 1a 3.7 .,.. fte critical ratio 11 1.53 ad aot eia• 
aif1cat. 
fte lfter I.Q. aroup at arU. two ltaa a -- ... , reMiDa pitcla 
of 256.8 c,.. fte upper II'OUJt ltaa a -- p1tcla of 251.9 cpe. 'file --
differ._• i1 2.1 cp1. fte critical ratio of tlai1 diffareace 1a .15 .U 
•t atat1at1call7 lip.lfio•t. 
Ia _.i4ed recall ol ... , ru41• at ar ... two tile lwer iatelli• 
auce anup 1ta1 a-- pitch of 254.J .,. vlaiell 11 1.1 cpe Mlw tlaa 
upper ll'CMip 'I -- of 25S .4 cpa. fta CJrltical Jratio 11 • 54 ... aot lia• 
al.fieat. 
fta-- pitch for tile loller I.q. aro"f 1a cU.ffiovlt nadtaa 11 
257.6 Cpl. fte-- pitell for tlae ...... x.q. '""' 11 256.9 .... 'I'M 
-- 411ffenue f.l • 7 cpa. fte crltlcal l'atf.o f.l .lJ ... •t lipUicat. 
Ia -.14M recall of 41ffiealt l' ... ilta at P' ... two, t'ba lover 
iatelU.a-ce P'Otap bu a-- pitela of 2JS.t cp1 ... tile vpper 1ate111• 
a..c• II'Otlf 1ta1 a-- ol 254.7 cpa. Tile -- dilfereaca Ia .8 cpe. 
ftle crltical l'atio 11 .40 vlaiela 1a low a4 atati1tl.call7 ialipifl.cat. 
1o aipificaat weal pitcla d1ffenua1 appaar: Mtvaea lewr aac1 
upper tbiru of tile 1ec_. ...... ,.,mtioa aroupe41 accordiaa to t.atelU· 
...... 
!altle 4S 1.._1 tile r-.. a4 41.1ti'11Mttioa of -- '¥0Cal pitckM 
f lGRI' _.upper tlairtl8 of tlt.e fCNI'tla ar_. populatioa aroupecl for 
t.atelU.pace. 
r 111 
'DILl 43 
J'llqVIICt DUDDftJOI or .._ YOCAJ. rm:aa 
or IOWII AD .,.. tiDII D DIIU.miiCI A'f CU. fOla 
....... U.a:Wed ........ 
......... ,.1 laa7 .... 11 of Difficult beall of lpeakb& ln4pleMJ .... j .. ..., aeatlt•a Difftc•lt 
(ope) .... t .. .... .... 
.._r Upper J.owu ..,_ LGRr Upper ...._. Uppol' .._r Upper 
ftJri ftil'd ftird ftift ftiN ftf.rd ftird ftird ftil'd ftlrd 
280-212 1 1 
277·279 0 0 
274-276 0 1 
271•273 0 0 1 
261•270 2 1 2 3 0 
26J•l67 2 0 2 1 1 2 0 z 
262•264 1 2 0 1 2 0 
' 
z 2 
259•261 4 1 2 2 1 1 3 2 1 3 
256-251 1 4 4 J 3 4 4 0 6 1 
2D•I5S 2 4 1 2 2 3 1 1 1 4 
0 210-252 4 3 1 ' 2 4 1 1 2 0 247•249 3 1 0 2 2 0 1 0 1 3 
244•146 0 4 0 0 1 0 0 z ~ 1 
241•2U 0 0 0 1 1 0 0 0 0 
Ul-240 1 0 0 0 0 0 1 1 1 
UJ-237 0 0 0 1 1 2 1 
211•234 0 1 1 1 
Ut-Ul 1 1 1 
,.... ratn··• 11 
.... (cpe) 251.1 Ul.l 252.5 zsa.s 254.4 
•••• 
7.71 6.90 .... 11.69 1.29 
..... (cpa) 231.3- 22t.o- U4.o- US.J• 237 .o-
262.1; 210.1 267.3 212.0 271.7 
upper !klr•··• 17 
.._ (cpa) 2U.3 262.4 254.2 ZS9.J 255.0 
•••• 
4.61 10.04 7.31 9.21 7.67 
._..(cpa) *·1- 242.7· 236.7• 240.0.. 239.4· 
260.7 271.1 266.7 270.0 266.4 
--
0 
0 
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t'alt1e 43 .-.. tlaat tlae at•._• 4laYiatiou ue 4iaa1111lar fot" 
weal pitcla r_,.. of tile two iatalU.,eaoa pwpa at ar• fou. Great• 
.. c ••&OilitJ ef-- pitcla ia ..._ ia difficult rea41Da for the 
~.ower t.q. p:np _. ta...,. rea.~saa tor tile .,.r 1 .. q. P:"P• J.eut 
vuiQ11itJ i.e •tH ill ..., I'Mili.Da !or tile lower 1.q. p:eup aatl :l.a 
apeu«aa fer tlae upper l.Q. II'"P• 
Ta. .,,_ f.atellf.pace pooup Ma tlae aurwer r_. total aa4. 
tlae laialaN' -- pitch ill ... I'J ftl'ialt1a. 
!ole 44 • ....,. a eo.,arieea ef -- pf.tclau ill thl tive varf.• 
u1 .. !or anwpa of 1.,.. _. uppaa- tata1U.paca at ar• fOUl'. 
UUI44 
-AUIOI or 1IGAL frre& D ft'fl OIAL AC!ltl!DI 
1111111 Ulllb AD UfJII ftDII • II!ILIJIII.:I A't ..._ JOA 
s.q • 
...... la Gnup .... 
•••• ••••• 
Df.ff:'11 • •••• c.a. <- 17) (epa) (apa) 
...... taa ..... 
Nl"d Ul.l 7.71 l.t3 
·' 
2.26 .23 
.... 
ftiri 252.3 4.61 1.17 
... , ..... 
....... !laUd ua.a 6.90 1.72 
3.6 3.04 1.21 
Upper 
rur• 161.4 lO.Oit 2.51 
.... , ... ...... 
leca11 of !laird 2.S2 • .S 8.14 2.21 
luJ ..... 1.7 2.17 .61 
iDa .,.. 
ft11'41 2.54.2 7.31 1.13 
(GOMl.._. oa.MIIt paae) 
r lU 
........ (o.cluded) 
x.q. 
YuUitle o-. .... •••• ••••• ltiff •• ••••• c.a. <- 17) (cpa) (cpa) 
Jf.ffictit S..r 
........ run 251.3 11.69 2.92 
1.0 3.71 .29 
.... I' 
""" 
259.3 9.21 z.so 
........ ...... 
IMall of ftlr4 254.4 1.19 a.t7 
lif#ll.vll~ .6 2.82 .22 
........ .,.. 
'flal.ri 2SS.O 7.67 1.92 
Tile -- ...... 1 .. p1tcll for tM 1-r l.Q. aroup at II'Me four 
ta • .._ 1a Tale 44 to 1te 251.1 cpa...,... .. to 252.3 ope for tlae upper 
l.q • ...-,. fte lewr II'CNP Ma •-- apaatwa pitcll .5 cpa below tlae 
.,.._ iatelU.a-c• II'AP• n. crf.tiaal l'at1o of tile diffueu• ia .23 
fticll ta Mt aipiflcaat. 
fte 1_.1' l.q. IJ'OIIf U. a-- U1J7 r_.1DI pitch of 251.1 cpa 
at ...... four. I'M .,. anup 1au a .. ef 262.4 cpa. ne --
41ff•-• 1a 3;,6 cpa. ftla critlul ratio of thla dlffw-• 1a 1.21 
_. u aot ataautieallJ alpificaat. 
Ia ..S4M recall of ... , ..... .,., at arU. fnr, the lower 1a• 
telU.aeac• tlatrtl 11M a -- pitcla of IJJ •. S epa wJaieh ia 1. 7 cpa Hlow 
tlae ..,.r tlalt>d•• -- ef 1.54.1 epe. fte critical ratio 1a .61 n1ch 1a 
•t •ipif1caat. 
!lie-- pitala fer tlae fo1a-tla II' ... 1wer I.Q. aroup ill 41ffioult 
r_.iaa la 251.3 cpa. Tile-- for tlae ..,.r I.q. &roup ia 259.3 cpa. 
114 
1M _.. tiffet'eace t• 1.0 .,.. fte cl'ltlcal ratio t• .29 aad. aot 
•tattettcallJ •llatfieaat. 
Ia uut4e4 t'ecall of dtffk•lt r.Uf.aa, tbe lowr tllir41 baa a 
-- plt&Ja of 254.4 cpe aa4l t.M ..,,. .. third 11M a •• pitch of 2SS.O 
ope. !he .. 41ffal'eaca u .6 cpe. 'I'M erttioal ratio u .22 aacl aot 
etptfloat. 
1o e1p1fteaat 4tff•reuee •• • ...,. lD tile COIIfad.aea• of .._ 
'VOCal pitch of lonl' aa4 upper 1ate1U . -ce II'OUP• ta five ol'al actlri• 
ttu at tlae foutla•pacle lnel. 
t'altle 4S •how• tbe rap _. .U.tl'llNtiou of ..... pitchea ill 
fi9A ol'al aotivitt.•• !ol' lower ... uppal' th11'4e ta tatelllaeao• at 
aao ... etx. 
lU 
Ultl 4J 
niQVDC'f Dli'I'RDIDOJ1 or 8M1 VOCAL ll!C88 
or LOll& AD UfJD Dl- D IIIILUGIICI Kt caa.. SD 
....... uaat•• 1Jaa1 ... 
r.•••••tal ... , bcallof Difficult beallef ,....__, I ,.Uta& leMtq ... , lltla4taa Difficult 
(cpa) !!!!!!I aead!!J 
LMMr Upper Lower Upper ...._ Upper Lower Upper LMrer Upper 
!1W:4 Nr4 Nr41 ft11"41 tlaUcl ftin Nr41 tlair41 fttr41 Nr41 
283·215 1 
288•282 0 
277·279 0 
274·276 0 
271•273 1 0 1 1 
261·270 1 0 0 2 0 
26J.267 2 4 1 2 2 2 1 
262·264 2 2 1 1 4 2 1 2 
Z.St-261 3 1 7 7 4 2 3 7 2 0 
256•258 3 3 0 3 1 1 3 1 2 2 
0 253•255 2 3 4 0 3 8 2 2 1 a 2JI-I.S2 a 10 0 2 7 s 2 2 6 2 
247•249 0 1 1 0 1 0 2 5 
244--246 1 l 1 1 1 0 
241•243 1 0 0 2 
Ul-240 1 1 1 1 
a.u ftl.ri••8 19 
.._(cpa) 2.51.3 2S7.1 254.2 251.9 2S3.4 
I.D. 5.70 7.54 6.H 1.14 7.89 
..... ,.,.) 238.6- 239.0· 240.0. 244.2• 240.o-
260.0 269.4 265.5 212.7 271.7 
Upfer tlairi·-· 19 
.._ (c,.) 252.1 261.2 25S • .S 260.4 25J.7 
S.D. 3.32 5.07 4.19 5.69 4.30 
..... <•••> 248.0• 251.1• zso.o- 250.0· 248.2-
260.4 267 .. 1 265.0 272.0 263.6 
'J:aiJle 45 1hon that tM r-.• of -- pitch for tke upper I.Q. 
aroup at ar ... •ix 1• -ller tlaa for tlaa lower t.Q. IJ'OUP tn evel')' 
("' vulableGCIIIIpal'ed. 
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...._ of vocal pltcb are allabtly h11ber ta all oral actlTitl .. 
for tile upper t.q. aroup IMtt tM fiff•r-........ •t atatf.attcally ...... 
alflcaat. fte ata.4a~• clniatiAM •• larpr for tbe 1awu t.Q. ar-. 
whlch ladicat .. areater TU'f.ablltty 1a tlaa df.atr11Nt:l.• of -- pltchu 
1a all vui.Ulu for tlaat II'Wf• 
ftUe tbe r .... ill Uffic•lt rea411Da tor tM l0110r IJ.'CNP appeca 
to ..... tlae anat•t r-.e. cloaer lupectloa df.acloa .. tlaat ... --
tr.elJ hiP ._ pitch 18 ru,...lble for tJMa uauaually l•a• r-ae 
aacl, c ..... ueatlJ• tM lU'IUt at•4ar41 tlntatioa. 
Taltle 46 • ...,. a c...-f.aoa of -- pttcMa ill f:l.w VU'ialtl• 
for pwpe of 1..,... aacl ..,_ tatellq811Ce at ar ... ala. 
Ull&46 
... w .. or WCW. ft'fCII Ill nYI · OML ACUVDII 
-II'.NIII-- J.OWII. AD UPJD ~ D DIIILLIGIII:I A't ..._ ID 
I ,.,ca. 
Yarlabla 81'hp .... 
•••• • •••• llff •• ••••• c-. 19) (ope) 
.... , .. l.aWer 
Tlatrd 2Sl.J 5.70 1.34 
•• 
1 .. 90 
U,per 
ft:l.r41 212.1 3.32 .78 
... , a-.r 
.... , .. Tlalrd 2S7.1 7.54 1.71 
3.4 2.1S 
Upper 
TIW'• 261.2 5.07 1.20 
(uacl.._. • aut ,...) 
c.a • 
.38 
l.SI 
0 
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UIJ.I 46 (coacludM) 
z.q. 
Yarialtla Onup ..... 
•••• ••••• 
Dilf.a • •••• c.a. <• 19) (cpa) (cpa) 
Ullai ... .... 
leull of ru~• 254.2 ••• l.SO ...,. ..... 1.3 1.89 .61 
l.aa Uppal' 
ftiJ:41 25J.S 4.19 1.1J 
Dilfie•lt laver 
..... t .. ftird 258.9 8.14 1.92 
1.5 2.34 .64 
Upper 
ftiJ:4 260.4 
'·'' 
1 •. 34 
... 1 ... ...... 
~Mall of tld.J:4 2S3.4 7.19 1.16 
Diffl.eult .. 3 2.12 .12 
....... Uppe~ 
fti~4 20.7 4.JO 1.01 
'lM-- apeutna pitcla at II' ... at.x f.a • ..._toM 251.3 cpa 
fer die lGwer l.Q. ....... COIIIfG'e4 ntla 252.1 ... for tile upper poup. 
1M loHr tlaird U. a -- apeak•aa pltn .8 cpa k1• tbe upper third. 
!laa critical l'at1o for tlaia dlffanaa ia .31 wbt.ela ia •t af.plfle•t. 
De lcNar l.q. poup U. a .. _,. r••taa pitcla of 257 .I cpa 
at ...... at.x. n. upper aroup lau a-- of 161.2 cpa. fte .. tif• 
f..-..ce I.e 3 •. 4 cpa. 'lila crlt1eal ~atS. of lhl.a dlff•eac• 1a 1.58 aa4 
ia •t •tatut1ea11:y atplficat. 
'liMa -- p1tcla 1.a -14M r•all ef _, nMI•a for tlae lcNel' 
l.Q. tlal.r• at ar ... aia la 254.2 cpa wldcJa 1a 1.1 epa ltalov tile .,.~ 
tlal.~•·• -- pltcla of 255.5 cpe. Tlae Cl'iticlal ratio 1a .68 ad aot •ta-
r aifw.t. 
111 
The -- pitch for tb.e lonr t.q. aroup in difficult readtaa at 
arade atx ia 2S8.9 cpa. fte .. for tu upper t.Q .• aroup u 260.4 epa. 
tile -- .U.ffenace u 1. 5 cpa. fte or it teal ratio ta • 64 ad aot aia• 
aifiuat. 
ta uut .. d recall of 4ltff1cult nacli•• tile lfter I.q. aroup 1au 
a-- pitch of 253.4 cpa. fte .,.. I.q. aroup baa a-- of 2SJ.7 
epa. !he-- 41tffer-.ce u .J cpa. The critical ratio ta .12 a.4 aot 
aiptficat. 
Bo aiptflcDt pttcla 41iff•r•cu are clucloaecl 11)' tbe oo.,RiHu 
of lwer aa4 upper tlatru of tbe populatt• arnpe4 aocontt.aa to latelU• 
.... at tbne ar ... levels. 
!•fl. pf.SI) D\MH ta UC&II'M \mlt oC t.MfS&!Ml e»m· 
.S··· Q1'011pa ua4 for the atf1417 of tile relattoulatp of pltcla of vo1ee 
to aclucatioul aclaieYaa.t ,.. ... 1Mte4 f.-- tM 1cMHtr aracl upper tlatra 
of tM populatloa aroupa4l at tlane pwle lAmlla Mcor41taa to ••actou.l 
acbiftl IIDt arU. .. .tval•t ....... ••ri"-1 oa .... 60. TM pitch 
tlata ._. • ...,. .. 1a fiw YUialtlea 10 .. teadu if atptf1cat pitcla 
.,,, ...... aut ltetveea ar .... vitJa cltfferilla lewla of .au. ...... ,. 
Table 47 • ....,. tlla r ... aa4l .Utl'i.•tt• of -- pitclau for lover aacl 
.,ar cJairil of ttMI •••• .... ,.,.latiaa Jl'O'IPH t.r .._att.al 
' 
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I 
I TAIL& 47 
'-
J'llqUIIa' tU'l'IDmoa or .. 10CAL nreau 
or..,..., unn ~~~u. a~~ a eu.- 110 
....... VDaiMtl Vul4H 
, ........ 1 ... , lecallof Dlffic•lt lecallof 
...-ua ft ..... , .... ~ .. ... , .... Uta llfflce1t 
(cpa) 
.. !~i!l !!~i!l 
Lower Uppu m lppu J.afer Upper JAwer Upper Laver Uppel' 
' Nn D&d JNr4 Nd D'rf D'rf NO mr• Did 0 &u 
271•213 2 1 
261•278 1 0 0 1 1 
265-267 0 :s 2 1 2 2 3 0 
262·264 4 0 0 0 0 1 1 0 1 
lJt-= 
, 3 2 2 , 4 .5 2 l 4 
256-2 4 1 2 4 1 0 :s 3 s 1 
2SJ•2J.5 2 4 
' 
4 .5 3 2 s 3 1 
2J0-2J2 1 4 1 3 3 6 1 2 4 4 
247•249 2 3 0 1 J 1 2 3 1 .5 
244-246 0 1 0 1 1 0 
241•24S 2 1 0 (' 231-240 0 1 
~ fkiT4••• 17 
.._ (c,.) 1.57.7 2S8.6 2J:S.8 258.1 255.1 
I.D. 5.84 7.32 S.47 5.61 5.44 
..... (cpe) 246.7• 245 • .5- 242.3• 248.4- 246.0.. 
268.0 273.3 261.4 26t.3 270.0 
.,_ ftlr4••• 17 
.... ,.,.) 2.52.3 257.0 254.7 256.4 252.5 
I.D. 5.18 
'·'' 
5.71 5.17 6.05 
..,. (c,.) m.o- 24t.2• 246.4- 246.7· Ut.l· 
261.3 270.1 266.0 267.1 262.5 
Tole 47 ...... tbal tlae YarUitlU.&;r of -- pltcb, u t.MI.cat .. 
b;r t1ae at•••r• clenatioa, la atat.JAI' for Nth 1ewer _. upper thl.r• 1a 
.-ca&'-al Mlale'ttl111't at ...... tw _.,u ... for_, natliaa wlllell :l.a 
•n ...,.f.Ule for tile 1• acla...,..n. ftare u • .... uteat patten. 
0 
• ....._ tile .....,. u • ..._ 1tJ tile r ... 1iatta ...a ..... 1a MCII 
r 120 
'ftll'ialtle. 1'he lower ac:ld.n.•••t sroup ••• a Mall weal pitch hi&bel' 
thaa tlla .,.r achiev.asrat II'"P aoaptia& for --.1 ... recall of ... Y 
rucliea. 
Tole 41 allow• a COIIP8f.MD of -- weal pitch 1a tile ft•• 
'YKtalea for lower aa4 upper tbirda iD edvcatloul aclde, .. arat at &racle 
two. 
'l'Mtl48 
C:O.AIUOII t11 10CW. ftTCR D nw ow. M:TtnrDI 
111V1D J.tlll AIID VJnl. DUll D APIIft.a AI GUll 'liD 
Achieft• 
Yuialtle 
--
... 
•••• • •••• Diff •• • •••• c.a. Group (cpa) (epa) 
~ 17~ 
lpeaJd. .. LGnr 
ftirtl 257 .. 7 5.14 1.46 
0 s.4 l.t5 2.75 Up par 
tll11L'4 UZ.3 .S.ll l.lt 
..., .... 
.... 1111 ftf.rtl 251.6 7.)2 1.83 
1.6 1.36 .69 
.,.r 
Wri 257.0 
'·'' 
1.49 
lUi dati ........ 
a.all of ft1rd 153.8 5.47 1.37 
... , ..... 
·' 
1.37 .41 
1111 Upper 
ft.Utl 2.54.7 s.71 1.93 
Dtffie.tt .._.r 
...... Tlaf.rd 258.1 .5.61 1.42 
1.7 2.04 .84 
Upper 
third 256.4 5.87 1.47 
Uaai ... ~ 
~Mall of t'lll.rtl U5.1 5.44 l • .S6 
Difftc•lt 1.6 2.03 1.26 
........ Upper 
(' !laird 2.52 • .5 6.0S l.S1 
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tule 41 ...... tllat tlla .. aptektaa pitcb for thl lower tldri 
of eM ar• two ,.,.J.atioD ....... aceor.U., to Hucatiaul achtn••t 
1a 2S7.7 .,. enr• .. to JH.S ... fer tbe upper tlatrcl. tile lower 
aclllft 1 11 at ....., 1taa a .. epeataa pitch 5.4 e,. bi~Mr tba the 
..,.,. ...,._ fta crittul ratio 1a 2. 7.5 wlaicll 1a aipificaat. 
fte lANK ac~t ..., U. a -- ...,. nacliaa pitch of 
JSI.6 .,.. !Ita ..,.r aolde• m •• pwp 1lu a-- pitch of 257.0 cpa. 
1M-- tiffel'eace ia 1.6 .,.. 1M critical catio of thie diffenace 
1a .69 ...a 1a aot atatieticallJ eiaa1f1 .. t. 
1D _.. ... reull of ... , r: ... iaa «tt p-a4e two tile lCMtJ." aclli .... • 
-t thircl bu a -- pitch of 25S .a ope which 1e • 9 cpa IMalow tbe upper 
thin '• .... of 2S4. 7 ope. fte critical ratio of .41 above tbat th1a 
.,.,,...... 11 1w •4 iuiptfuaat. 
!be -- pitch for tlw 1ww M~t aroup at arade no ill 
tiffwo1t n.Mllla 1e 2.58.1 cpe. fta .. pitch for the ..,... tlliri u 
U6.4 Oftl• fte -- 41ff81'&11Ce 11 1.7 .,.. A critioal ratio of .84 ie 
'-- _. Mt aip1f1oaat. 
rM loRr acbiftltDIBD't dd.rcl baa a-- pitcb ia •tidecl recall 
of 41f.fiault re.a•aa of 2J.S .1 .,. • '1M .,.r tlll.rcl bu a -- of 2$2.5 
.,.. 'I'M _.. 41ffu.-e i.e 2.6 .,.. 1M critical ratio of 1..26 i.e •t 
eipiff.caat. 
At tM ll'acle two lewl tlae oa1J elpifieat 41ffenaoe cliacloeecl 
b7 tiU.a COIIIPG'Uoa of -- pitcb for 1cNel' a4 upper tb1ru of ecluca• 
tioul -~t occva 1a apulr.1Jaa. 
tale 49 elaova tile caap _. &ll'1'-tia of -- vocal pitcb 
(' of l.fNv _. uppu tlabu of tM foutla ...... populatioo ......... 
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.....-..... t.o edueattoul • ...__t. 
Dill 49 
n...-r DJIDIIIID or _. toCAL r1'l'CID 
or lAIII& AD.,. !111111 u ~~ .,...,. •• 
....... vuwaa ........ 
' .•....•. , .,. ...... ..., l.eull of Mffieult ~Mall of 
...... .,. ....... ... , .... _ Difficult ,.,., .. .... lllllU 
,..... u,u ._....,... r.u Upper..._. VpfU ..._ .,_. 
DID DAr• INd raa,J. D'd Dld4 D&r4 Did ••n Dkf 
uo-aa 1 
277•179 2 0 
274-276 2 0 0 
271•273 1 I 0 2 
261-270 1 1 2 2 0 
26S•ll7 1 4 1 1 2 3 4 0 
20•264 2 1 3 2 .s 2 3 I 2 4 
Ut•Ji1 3 1 s 1 I 1 4 4 3 1 
IJ6-2M J J 1 1 , 1 1 0 6 2 
au-ass , I 1 4 , 2 1 1 0 , 
250-252 4 2 0 0 1 
' 
0 1 2 1 
247·149 0 J 1 1 I 0 1 1 0 , 
144•246 0 
' 
1 2 1 1 1 2 
241·243 1 1 1 0 0 0 
Ul-140 0 1 1 1 
UJ-U7 1 
.._.. ftiH• .. 17 
... ( ... ) IJ6.6 263.7 257.6 263.4 257.6 
•••• 
6.50 6.14 s.sa 7.04 7.77 
.... <•,.> 243.2• 247.3· 146.7- 248.3- 240.0.. 
266.8 274.0 267.0 212.0 272.0 
.,.. fth'tl-·· 17 
..._ (c,.) 251.5 260.5 l.U.l 257.7 253.1 
•••• 
s.sz 10.46 a.a.s .... 6.13 
..-.. (c,.) 244.1- 241.7• 136.7• 240.o- U9.4-
262i7 271.1 266.7 270.0 162.0 
0 
liJ 
.,.. ... aafl uu.tufl noall of 41ffic•lt rea41aa. t'altle 49 a1ao abon 
tllat tile lAMar MlaJ.nemtut FMP bu .-n vuiUJ.U.tJ of -- p:Ltcll 1D 
••t•• ncall of •tfficalt ........ tMa 1D tM otMr vari&blu. !lie 
1owr aclltev ... t aatup baa lltper ..., ia eaob 'Wlria~Ple tha the 
.,. .. tllk4. of the p-lde fHI' ,.,.lattoa .....,.. accorcU.Jaa to .aca-
t~l alhl•••••••· 
Tale .so at ... a ca1q ll'iHa of -- pitchu 1a tba fiw oral 
at1Y1tiu for t• 1 ... r aa4 ..,.. tllina of tlae popvlatf.oa 1a .._.. 
DILl 50 
.. AUIOII or -.w. rrta u nw OML .Aerlvmu 
II1WIII WID AD WI'D !IIIW D IIIICAti8AL ~
u ...... 
rm. 
tiou1 
...... I.e Aaldeft. .... 
•••• ••••• 
liff •• • •••• c.a. 
.at (c,.) (cpa) 
.... 
(I &n 
.... t .. J.o¥el' 
ftlr. 256.6 6.JO 1.61 
5.1 z.u 2.J6 
Vppel' 
!llh-4 251.5 s.u l.JI 
a::t.taa 
.... 
Did 263.7 6.14 1.71 
3.2 l.U l.OS 
Upper 
!laid 260.S 10.46 2.61 
-IAN ...... 
~Mall of ft11'4 257.6 s.sa l.lt 
..., ..... 4.5 2.48 1.79 
1111 .... 
!la11'41 253.1 1.25 2.06 
(ceulwla4I•..Cpqe) 
124 
UIJ&JO(OGMltllled) 
...... 
tloul 
, ... ~a AoiWmt• .... 
•••• ••••• 
lift •• 1.1 •• c.a. 
-· 
(cpa) (cpa) 
Group 
i! 17~ 
lifftealt ..... 
.... , .. run 26J.4 7.01t 1.76 
J.7 2.14 1.99 
VppeJ: 
Nr4 157.7 1.14 2.2J 
... , ... ..... 
&acall of ftir4 257.6 7.77 1.94 
liffietalt 4.5 2.60 1.71 
........ .... 
ftjri IU.l 
'·'' 
1.7) 
tUJ.-4 of tiMt .._,h pacle ,.,.1au. u ,.._ 1a 'full 50 to 1te 256.6 .,. 
.......... 2.51.5 ... fol' t11111 .... tldri. .,.. lowel' •ld.n••••t II'OtiP 
.._a ... apelkf.aa pf.toh 5.1 OPI .-..w tlsat of the uppel' IZ'01IP· !be 
al'&tieal ntio 1.a 2.36 wlaiAil ia aiptft.oaat. 
liMa ,__... •"'--t Wri JaM a .. _, nadtaa pitch of 
10.7 .,. at p ... fOUl'. 1M .,_ tlaird lau a -- pitch of 260.5 cpa. 
ftra .. tiffueaca ia 3.2 cpa. !be critieal ratio t.a 110t atpiff.cr.aat 
Ia .atde4 ncall of M17 n .. taa at ar• four the lower 
MhieYJ .. aat thtr41 baa a -- pitok of 257.6 cpa which u 4.5 epa Mahar 
tlwla the uppu thir4'a --of 253.1 cpa. A critical ratio of 1.79 11 
DOt lipift&•t • 
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!be '-er tlaU4 ia ... tatf.eu1 aclllAwemaat at ar• four Jau a 
... pitcll ill tiffloult n .. , .. of W .4 epa. Tile upper tldd w a 
--of U7.7 cpa. l'ba-- tiffa .... 1a 5.7 .,.. TM crU1Hl ratio 
of 1. tt ia •t aipificat. 
I'M -- pitcll for ta. 1aww •lll.e• r a at tllf.r4 at ar ... ,._. ill 
••tde4 ncall of tiffuult raMf.aa i.l U7 .6 cpe wldcll 1a 4.S cpa .-.. 
tllat of tile .,. .. tldr4 ....,.. -- &a 2» .1 cpa. '1M critical ratlo ia 
1.7J wlllcll ia •t a1p.1flcat. 
Ia &M c_,ariMN .... of -- 'VOCal pitch Mtwea lfthiPI of 
.._.,_. ...... 1' tlaU .. ia IMatt.al Mllia.THI&t at ...... f.ur t apeak• 
iaa U tM •lJ Ol'al MtiYitJ 1a wlliela a tnl ltatiatloal df.ffHMCa 
........ 
tale Sl ,.._. t1ae r ... _. .Uta-liMttt.a of .. weal pitch of 
1MMI' _. ..,... tii..Ua of tM aidll P' ... pepulaU.oa Jl'oupM -.:contaa 
to .......... 1 •ldn••••t. 
r'.~·===9F==================================*==== 
126 
Ull& 51 
Pllq1aC! DDftllft- U ... 10CAL fliCIII 
Of :LaiD AID ..... !111111 D IIICAftii&L MDIDRWIII A't RAil Ill 
....... Dui ... traai ... 
········••1 ........ ... ,. .... u.f Difficult Mcall of ....... , ........ ... ,. .. ...... Difficult 
(cpa) .... a. 1114111 
........ .,.. ....... .,. ............. .,.. '-- .,.... 
!It'd Dfd ZNnl JIMd Nlf JIMd Did D&d Dkll'eid 
210-W 1 
277•279 
274•276 
271·273 1 0 1 
261-270 1 0 0 1 0 
26J-167 1 3 1 1 2 2 1 
262•264 4 3 1 2 4 2 0 1 
lJt-161 , 1 
' 
1 3 1 3 6 2 1 
2S6-IJI , 3 1 2 s 3 3 2 3 3 
ISS•IJJ z l l 1 
' 
s 2 3 0 6 
250-IJl • 10 0 l 5 7 2 3 6 4 247•149 0 1 1 1 1 3 
' 244•146 1 1 0 1 1 0 24l•W 1 0 0 z 
2JI-l40 1 1 1 1 
J.wn ftid··· 19 
.._(cpa) 2.51.2 IJ8.0 2.SJ.9 2$8.9 253.1 
•••• 
J.76 7.2.1 6.12 1.10 7.72 
..... (cpe) 131.6• Ut.o- 240.1- 244.2• 240.0. 
260.0 269.4 HJ.S 212.7 271.7 
.,... llaml-•1 19 
._ (c,.) 2.S2.S 260.5 lSJ.O 251.5 252.9 
•••• 
2.10 
'·'' 
4.54 .5.17 3.16 
.... (cpe) 241.0. JJO.I- uo.o- 250.o- 241.2· 
260.4 272.8 264 • .S 261.0 263.6 
uility of -- pitch thea tM uppal' acllift'elllt ..... .. ...... 1a 
1ule Jl by ataadud daYiatiou vllio' an 1aqer: tlaa tlloH of tlae 
ia nery oral activity. 
(' 
"""" 
U7 
fte urrCNUt r-aa of -- p1tc1l for tlte lowu ...Uavauat 
t1l1ri 11 .... 1a ..... iDa. Wile tlla vlcleat raa• 1a ... iD -.iud 
recall of cltfflcult nMiDI· fte .,.ran., uau the JUU:rovut r-ae 
of-- pitch for ape•ktaa aad. tbe vidut raaae for &aaJ rediD&. 
Taltla 52 abon a c...,_.iaoa of •• pitclaea iD tlae five oral 
act1'rit1ea for tbe 1cNft •• v.pper .-atioaal aclai....-t SJ:CNP• at tbe 
aiatla•pMa 1 ... 1. 
tAILI 52 
COIIMUIOI or toCAL fl'fCI 11!11111 lAND. AD Ul911. ftiiDI 
D ~AIII-I At GUll Ill 
;;;;: 
tloul 
Acld.na• .... Diff.a 
Yari.UJ.a 
--
(c .. ) a.D. 
••••• 
(cpa) 
••••• Onup 
(I I!> 
.,. .. , .. Lover 
third 251.2 5.76 1.36 
1.3 1.51 
Upper 
ftlrd 2J2.5 2.10 .66 
..., 
..... 1' 
........ ftb. lSI.O 7.28 1.72 
2.5 2.17 
....... 
'lla1N 260.5 J.6J 1.33 
Vaal ... ~ 
leca11 of ftlrd 253.9 6.12 1.44 
... , ...... 1.1 1.79 
iDa Upper 
.,._in ass.o 4.54 1.07 
Jlfflttalt ...... 
.... , .. run 2.51.9 1.10 1.91 
.5 2.27 
Upper 
11ail'd 2.51.5 S.17 1.22 
(UDC1 ..... MUNP) 
C.l. 
.84 
1.16 
.62 
.21 
-=f"T U8 
'lULl S2 (coaclv4ed) 
..... 
tilul 
&a Iaine• ... Df.ff •• 
Vari.Ule 
--
(opa) $.D. 
••••• 
(cpa) 
••••• 
c.a. 
lnup 
(11 19) 
.... , ... ..._r 
IMall of ftird 2D.1 7.71 1.12 
Df.fff.a111t .2 2.0S .09 
....... Upper 
run U2.9 ).16 .91 
1a 'fule .sa tile .. •••••• pitcla tor tbe 1.oww ~ 
tllf.ft of tile atxtllaraa ,.,..latioa ia 2.51.2 cpa eOIIp&retl to 252.5 epa 
fer tlla uppar tlairi. '11aa 101Mr annaP lau a-- apaaki• pitch 1.3 epa 
MJ.. tbat of tbe upper II'"P• !be Hitiul ratio I.e .84 vlUcll 1a •t 
aipiftuat • 
.,. lower eclat ....... tllain • ar• .... baa a -- _, I'M4118& 
pitcla of IJI.O cpa. !he up,_ ubih'L·•t tlltrd baa a -- pf.tob of. 
260 • .S cpa. 'I'M-- 41ffer-• u z.s cpe aacl t1Ma orf.tioal ratio of tbia 
41ffanaca u 1.16 vblcla u Mt atatuttoally aipift.oaat. 
Ia _,._. recall of _,. nu•aa at ...... aix, tbe lover 
aold.e,.t ... tat ......... -- pf.tcla of us.t ope aicla ... 1.1 c,. lower 
tbaa , ... ..,ar tllin'• -- pitoll of ass.o .... fte critical ratio of 
tbia Uffareace ia .62 8D4 aot aiptfteat. 
Tile J.wer Wrd ta .._.u ... 1 •"'--t at pa4e eta hu a 
-- pi tell 1a difficult raa4iq of asa.' ... . .,. .,,.r tlail'd ..... 
--of l.SI • .S .,.. !be-- cliffera.ce of .1 cpa atvu a critical ratio ['~==~==================================~==== 
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of .11 vlllcla 1a lev_. lalipifuat. 
TM .. weal ps.tcll for ta. ,_r aclliniUDt third at aracle 
1ia 1a ...S.4e4 ncall of tifficvlt n.a111a 11 2J3.1 .,. • The -- 11 
.2 cpa Uoft J.U.t cpa, tu .... pitcla fH tDa upper acbihiJIIDt tlair•. 
fta critical ratio 1a .ot wiU.cll 11 atatilt.tcall:r iaa:lpJ.ficat. 
Jo tna cliffareac• are ,..._ Mtwea tlae -- YOC&1 p1tela for 
l ... r ... upper thircla of tlte liatll ar• ,.,vlatioa ... "'"'" 
•cortiaa to eclucatioaal aclal.e--.t •••· 
De fo1lw1Da taltle npeata £afotatioa alreaclJ aivea 1a pre• 
ce4UI taltJ ... , ~Mat 11 plaou 1a ._..,. fona fu t11e coaveaiaMe of tlua 
......... 
'"} 
..... 
......... 
..,.. 
Gll'la 
lablUas •• 
'--ftld 
.... Nd 
.klttaw t 
I.-e ftlft 
.,_ lldri 
......... 
loya 
Glrla 
late11ta-e 
t.R !'la1n 
Upper 'lllfd 
A&lde¥n•set 
l.oRr 'flair. 
Upper '1'la1ri 
J 
BU&D 
I 72ft 01'- JI'MI '1&1. n.,....:JD (CIS) W18 10JCI 
D c:nrm .M:tl.IYIU ltf -- -. .... ._. IU 
.... ... ..... ~ a.al1 of ltlfftnlt 
.. •• 1 .. ... . ...... !! ..... 
Sl 254.5 251.5 254.1 2S7.6 
29 254.6 251.1 254.3 257.0 
u 254.4 2.51.1 255.3 251.3 
17 2SZ.9 256.1 254.3 257.6 
17 256.6 251.9 US.4 156.9 
17 257.7 251.6 m.a Ul.l 
17 252.3 251.0 154.7 156.4 
52 252.6 260.6 254.6 2.51.1 
31 25l.4 261.3 256.6 259.3 
21 251.5 259.5 251.5 251.0 
17 251.8 251.1 w.s 2.51.3 
17 252.3 262.4 254.2 259.3 
17 256.6 263.7 257.6 263.4 
17 251.5 260.5 255.0 251.5 
(c.oaclu4ecl • DeKt ,_) 
.... , ... 
-.11of 
tifftnlt !!!••· 
254.6 
254.1 
255.3 
153.9 
254.7 IIi 
2".1 
252.5 
254.7 
254.9 
254.3 
254.4 
255.0 
257.6 
152.9 
1 .. hi: 
II 
.... 
r~ ... .,_~ )I J I 
l •f Q 
I f 
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! 
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• • • • • ~~~ ~:l 
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CJIUTII. VI 
..... ., 
Jtecapf.tulatloa 
Tile purpose of tilts at..t7 wu to fllacl out what a clli14 does witll 
Ilia vocal pitoll ill eertaill apeald.lll aacl raadiaa activitiu. Data froa 
obj .. tiYe pitch .... ur .... ta were aa&lJaeclt 
1. To locate narap pitch lnala ued b7 elllldra ia oaawrH• 
tiooal a,.aklq, ill _, aa4 difficult raadf.Da, ad 1a ..u.•• 
recall of e .. J aad difficult raad1Qa 
2. To cOIIIpal'e tu -- vocal pitcbee of the five oral activit lea 
•tad.-.. 
l. To repert a'ftraae pitcll lewla eipificatlJ related to clf.f• 
fereaaea f.a ar• plae-t, ••• iDtelllaaace, &M ecluca• 
tloul aclai..._.t. 
'1'laa poptalat1• of tilts •hdJ of wul pitch waa CGfiiPOaecl of 51 
... _.., .... ,..,u •• J2 fCNrtb•ara4a ,.,ila. •• 57 aixtll-arade pupila 
fr• etpt claaroeM. lducatioaal MlainJaM.t aa4 iatelU.aeMe tuta 
twere atvea to tlae clailuaa to ... _.. iafonatioa •••tial to aroupiq 
tbe pitcb data for varioua ... 1,.... 
Plve oral tukaz apeutaa. _, aacl difficult r.Uq, aad •· 
a1da4 recall of ... , aacl 411fficvlt readiq, were clto- for pitch _.l,af.a 
••1ecte4 pictvru aa4 par .. rapha f.na GU•re'• Oral leadiD& tut1 were 
~~====~====~~~i~~-~~·~·~HK~r~f~,~~~·============================~~===J 
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UIM to at,..late cllil*• ao ,_.fona tllue oral tau ill ••ll a va;y 
tllat .._1 weal pf.tcll coul• IN rMu.... fte tapu coatatat.aa tile 
wlcu wen pneua .. 1tJ tlaa ,_.. pf.tola Mtu, a ........ wll1cll •· 
t•t• .._. ....... .._.. ,.._ ao tiMaJ _, • ... , ... _. ncoru c-. 
• a lllllf.-tu claat. 
Aftetr tlwl 1'111Uf.11t;y o! tile pltell ncord au .,...._ for •••lila 
it llad ..._ .. , ..... _., pit.-. wn r ... Ina tlla cllart _. tlla ruult• 
taa data .... Mal7P•· Tile ftw pu ••t lawl of coati._., &lela 
..... tS cllaMu f.a 100 of a true .U.ffu ... a, vu uae4 u tlla criteri• 
of aiplf..._• tor tile weal pitcll flUS•• report .. Mlew. 
rwtaaa 
._ of the tllfferacu .._. ._..._ -- pf.tcllu ••• 1a car• 
tala •tlritlu ill tllia atM;y van _,..ta41 s.a._la u t.eMlaera oftaa 
laaft olfaana4 tNt • •1-tai'J ..-.1 clail• '• vocal pi tela .... to 
ralae dwf.aa oral redlJII. riMtap vlalch .._. a bearf.Da • thil oltaar• 
Y&tloa _. otller ..,..,. of alalUrw. •a -.al pf.tcdlu •• pruaate4 lteraz 
1. fte-- 'VOCal pito.._ ia tile fin ••iattlu, 111Clu4f.aa 
a,...•••• l'aa4f .. , A4l l'acall, an aildl&l' HhMa 11' .... •· 
ceptllla for a aipiff.cat tliffueac• ill a,.Utaa pltcll Mtwaa 
11' .... ~ a4 af.a •. Wltll a-- pitch of 254.S cpa, •• two 
1laa a apaalr.f.aa pi tell wlliell 11 2. S cpa llf.Par tlaa pade ala 
apaalt.i&tl pi tell of 2S2. 0 cpa. A critical ratio of 2. SS •tab-
lil ... a tllil u a tna 4iff•-•· 
2. fte au;y r ... f.Da-- pitcll 11 ffta4 to IHa af.piff.catl;y 
.....-r tU. tlae apeutaa pltcll at ....... tw, four, aatl ala. 
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a. or• no eaq l'aa•saa .. pitcll of 251.5 cpa ia 4.0 cpe 
JliaMr tlaa tbe apau•aa -- of 254.5 cpe. fte critical 
ratio for tM -- tiff_....• ia 3.23 vlatcla above a tl'ue 
tiff•-·· 
lt. Gl'ada ,._. ... , ra .. taa _.. pitcla of 160.6 cpa 1e 1.0 cpa 
a1Nma the-- apau•aa pitcll of 2S2.6 epa. Tile critical 
ratio ia 4.40 ..a "P!J alpificat. 
c. Gl'Ma at.a ... , ca.,t .. -- ps.tell of 259. S cpe 1a 7. S cpa 
above tllla-- .,. ... , .. pltcll of 2S2.0 cpa. '1'lla cl':Ltical 
ratio of tlaa .,_f,_._. 1a 7.19 vlaicll iMintaa a tna 
atatiattcal •tffer .. ••· 
3. At P• ata. tlaa-- pitola ia s-.&lata .. uu recall of -
..., ra .. taa 1e aiplfiuatlJ ld.abal' tlaa tu coaftnat'-1 
apaall••a pitell. !Mn ia a -- •lffenaca of 3.1 cpa Htw• 
t .. _,._.recall of ... , MMilll pitcll of 255.1 cpa ..a tile 
•fNkiaa pitala of JSI.O cpa. A critical ratio of 3.23 .. tu-
lieiiM tllie u a tna ti.ff--..a. It .,._.. fna tllla ni• 
.... tlaat tUI'I J.a- lafl-tialllJ.P•pltela C&n'J'Oftl' fr• 
... , raa4i .. to .u•• r ... ll of ... , re .. iq at ara4a at.a 
oal7. 
4. fta-- weal pice-. .... ia tifftcalt nut.aa at aradea 
two. fot.n:, ·aa41 at.a an aipiflaatl7 lalaller tlaaa tlaa apukiJaa 
pltallM. 
ia 3.1 .,. -... tM-- apalllt• pltell of U4.5 cpa. 
us 
fta crttkal ratio fOI' tiMa ftffenace S. 2.60 vld.ola Wi• 
catea atpifU...e. 
it. At pa4e four • tlae •• cU.fftc•lt ru4taa pitch of 258 .a 
cpa ta 6. Z cpa aiNmt tile apaaktaa pitch of 251.6 cpa. The 
critical racte of ella .. tiffereace ia 3.64 _. atatS.ti• 
callJ aipifioaat. 
c. At aracle aix, ta. -- diffieult readta& pitch of 259.3 
epa 1a 7 .3 cpa altoft t'lae apeakiaa pitch of 252.0 cpa. The 
critical ratio 1a 4.21 wbich ·~ tbia to '- a true dif• 
farence. 
liaee itoth eaay aad cU.ff1cult readtDa pitehea are •llaifi• 
oaatlJ tataber tluaa the apeakf.aa pitchee. tlae fator:e wlaioll 
caue tba raiae 1a readU. pitch &l'a prea•t rqardlaea of 
the difficulty of tlae •tet-Ula •• 1a tlaia atwlf. 
s. hllowtna difficult l'eMiq at araa aix, tke -- pitch level 
for t..ldlata uaai .. d recall of difficult rea•taa la ataaifi• 
caatlJ lltaher thea tle a,.Uiaa pltcll. ft.ere ia a-- dif• 
fereace of 2.2 cpa '-tweeD the uaaided recall of difficult 
l'&ldia& pitch at 254.2 cpa aad c• apeaki .. pitch of 252.0 
cp1. A critical ratio of 2.22 ut&ltlS.Iaea thia u a true 
diffenace. 
6. ftare 1a alpifieat 1..-Saa of -- pitch froa ... ,. re&411Da 
to '-4llate uaaided recall of ... ,. readla& at sr&4lea two, 
four, ..a aix. 
a. At &racle two, the uuiclH recall of eaay readtaa pttch of 
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254.1 cp1 11 J.7 .,. 1..-r t.._ the .... p1tcll of 251.5 
cpa 1a ... , r ... taa. 1M cd.ti.cal ratlo for the tU.ffarace 
11 2. 98 nicll Saticatel • true .U.ffar ... . 
t.. At arU. f••• the \IU14le4 r ... ll of ... , readiq pltcll of 
254.6 cpa il 6.0 .,. Mlw tba --. pitcla of 260.6 cpa Sa 
euy reuf.aa. '1M crf.tlcal ratio for tlla .. cllffereace 
1a 3.10 a4 eUtlaticall:r 1iplfi.cat. 
c. At p:ade ala, tile .U.M4 recall of eu:r l'eMilt& pltoll of 
2SS.1 11 4.4 cpe 1owel' tlt& t'--- p:l.tch of 259.5 cpe 1a 
8UJ reuf.aa. fte Cl"itlc&l ratio :l.a 3.16 wlaicll elaon tllll 
to t.e a cn~e .U.ffer&Ma. 
7. ... pitcla 1a .W.W ncall of tifficult ......... 11 aip:l.fi• 
catlylovu tMa-- pf.tela 1a ... , nadiq at ar .... two, 
............ 
a. or• two _.icJH ncall of 41ff1nlt na.tia& -- p1tcla 
of 254.6 c,. 11 J.t .,. W..r tlla tile ... , reedS• .. 
of 251.5 cpa. fte al'itlcal ratio for tba-- tiff•~• 
1tl 3.11 vlllcla 1..._ a cne tiffu .. e. 
lt. Grade tou •• , ... I'Mall of Uffictalt r ... f.aa-- pltcll 
of 2J4.7 cpa 11 J.t.,. 1...- ,.._ tlae ... , I'Mlltaa--
of 260.6 c,.. fta critical ratio 11 J.OI fticll utabUallu 
c-. differ ... • .. atatiaticallJ alaDiftcaat. 
c. Clrade ala __.. ... null of tifficult rae4ilt& -- of 
254.2 cpa 11 .S.J cpa Mlow tbe ... , r ... llt& -- of 2St.S 
cpa. The cd.tf.ul ratio of 4.44 ,._. tllil to k a true 
41ffereace. 
U7 
1. Vit.U p .... two, foR, _. au tllere ia aipiflcat raiaia& 
of-- pitela &. -.1 ... recall of ... , r ... ill& to cU.ffuult 
..... , ... 
a. Grade tw 41fficult I'Ud'lwa pi tell -- of 257.6 cpa 1a 2 .a 
cpa lai.Pal' thu tile _..._ n.oall of ... , nadia& pitob 
-- of 254 .a .,. • tile critical ratio of 2.40 • ...,. tbia 
toN a tna tiffel' .... 
It. Grade feU' difficult l'ea4tq pitch -- of 2SI. I cpa ta 
4.2 cpa laf.ablr tla.a tlae ••UH null of ... , readiq 
pitch-- of JS4.6 .,.. fta Cl'itf.cal l'atlo of 2.31 • ....,. 
thia to N atatiatieallJ a11aif1&8at. 
a. Gr ... au dtfUnlt ..... ,.. pttcla-- of 259.3 .,. 1a 
4.2 cpa._ tlae ••tdtd ncall of..., r ... taa-- of 
ISJ.l cpa. fte critlul ratio of J.J6 eat&liallaa tlae 
dlffar:-• aa ttpiftc•t. 
t. ften 1a atptficaal lwwiaa of -- pUcla &• difficult 
nadtaa to s..Mtate ••WH l'ecall of difftcvlt nadiD& at 
aradea two. f .. , _. ata. 
a. At &J'Me two, tlae •atded recall of dlfflo11lt readtaa pitch 
of 254.6 ape 1a J.O cpa lover: tlaaa tile -- pitcla of 257.6 
cpa J.a .U.fflcult ......... 'file cl'lttcal ratio for thia 
.Siffenau ia 2.54 vlllcJt abwa tbia teN a tr• differ:eace 
w.. At paM f0111:, the ••ided r ... ll of 4llfflc11lt nadiaa 
pitch of 254.7 .,. 1a 4.1 .,. 1..,... tbla tlae -- pitch of 
151 .I cpa ill 4iffia11lt r ... s.,. Tile critleal ratio for tile 
-- differ-• it 2.27 a4 atatitticallJ aiptficat. 
c. At p• a !a, tlr.e ••• ... noall of 411fflc•lt rea41aa 
pitcll of 1J4.2 .,. u 5.1 cpa lMMI' tba tu-- pitcll 
of 2Jt.J cpa ill tU.ffil:nllt n .. ha. De critical ratio for 
tbe-- 41iffa&-... a 1a 3.95 vllicll • ....,. a tne tiffar .. a. 
10. A at.q of •• 41lffau. .. f.a .... WMl pitcla alaova tM 
feul'tll•pda ..,. • -- pitcla 1a .atda41 recall of ... ,. ru4• 
taa to M 256.6 cpa wlaicla 1a S .1 .,. JaiPer tlaaa tile ftlurtla• 
ar• &irla' -- of 151.5 cpa. '1M critical ratio of 2.21 
ta41icat .. a tr .. atatiatical 41iffe.-.ce. 
11 .. •••• .. ·ar• aula' .,, •• , .... pttcll of 254.4 cpa 1a J.2 
cpa allow 251.2 cpe. tile-- apauwa pitcla of alxtll·ar• 
aula. '1M critical l'atio of 2.36 alaiNa tllia to M a tne 
411ffal'eace. A la1Pl7 t•eattw coac1uiea 1a tlaat atvltJ 
faoton _,. M affMtiDI a 1-.r pitcla to&- aixtll•p• aula. 
12. A •t1MIJ of tile l.u _..,.. tlai&-u of tile poftl1at1oa 
p:oupa4 eccori .... te •••-.ct.al aclllftl•eat reveal~ tlaat t1ae 
l.GnJ.e tlair41 .... a aiptfioaatlr laiPal' apaalr.ial pitcla tha 
•• upper t~atn. at ..... tw _. four. 
a. De lover eclaten••• tllil'• at tile ... _..arada 1.,.1 au a-- a,.Uilta plhla of U7.7 cpa wlUcla 1a 5.4 cpa latper 
tlaa 2.52.3 cpa, tiMI pit_. -- of tile .,,.r tlaird. !be 
cd.tical l'atl.o of 2. 7J ...... tllta to M a ti'Wl 411ffltl'eace. 
t.. At ar ... foul' • tlaa 1etfu aelaia,_t tldr41 Mt a --
pltcla of U6.6 .,. 1a apuk11aa vlllc.ll 1a S.l cpa Jd.Par tllaa 
tt. .,. tlaid •a -- of 2S1. S cpa. Tbe crltte&l l'&tto 
ta 2 .H _. ttatuU ... 11 • ftc•t. 
U9 
13. rna c011p~o~:1Hu _.. 1a tllia atli4J, DO alpiff.uat cU.ffer• 
._., ue fotael c. •tat 1a NJI • .. weal pltcU. Mtve• 
P' .... two, tov, _. aix. 
14. h• CGIIfU'...._ _.. 1a tlda atuq, M eip1fluat 41ffer• 
.... an !o_. to aile khMa .. weal pitclau ued 1aJ 
pupila of lw _. J1aiP iatall~• vit.bia p .... two, fMr • 
........ 
a_..tiou fer ha&lll81' ........ 
1. fte .... ,.., .. .,.. ... - tliffenet popul.atioas. 
2. !'a. •- •h41 npeat. .. witla YUiat.f.ou ill pitch •tal' tecll• 
• ..._ •• w1t.ll 1a.._ _..11 of tile pltell ••• u tl&aJ ltec•• 
.-.u~a~e. 
l. A fol~up ,,..,. of tile HM pop•latioa to lean, -a ttller 
tlliap, tile tlincltua _. •teat of p1tcll c._. 1a nlatiea 
to MtW1tJ. 
4. A p1tcll of wlca • ..._ of ld.Meraart•• flret, tlatr•. aa4 
f1ttJa.ar• cltil*-. 
s. Lotta1twll.ul atw11ea of weal p1tola for lap_. -11 
._1 ... 
6. A ett141J of nMiDI _. ,...al p1toll to det--.. c ... ttw 
fatore 1a n.,IDI wlai&la ldalat ••.-t for l'&laf.aa a4 lower• 
11aa tM ,.al p1tc1a. 
7. lhfll.u to iaYeatf.aaU tlaa ...... ,.,. factors of .._ of tiM 
ot.._ ef.pJ.ficat .,,,___ 1a plt.cla ti1Mloa .. 1a tile 
pnaeatrueenll. 
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1. lt*'1 of tlae pitch ue4 1a llotla uaaidecl aac1 ai4acl recall 
'before ...S after iuthCtioG ill recall liu bea. a1••· 
9. Stu4iea of 'VOCal pitcla ia oral actiritiu otbar tha tlaon 
"lHtecl t.r tbil at\Ml7 • a tach u Hal reporta. play ativitiea 
Nth wluateue4 •cl "caU.e4-oa" clauro.a recitaU.OD, clia• 
cuaaioa, cle'bate, a4 otllera. 
10. ac-, of tba an•• -t'-1 atac .. oa weal pitch of ale• 
-tuy olai141nD. 
11. fitcla of wice of -~ Hbool olai14r• ..... ue4l to bar4-of• 
..._ .... olai141r• -. atteM ..-.1 ia tbe reaulu cluarooa. 
12. A atudy to alaov t118 iafl-• of pitch of wioe ia - oral 
atl'ritJ oa pitch of wia fa tile •••••'• oral taak. 
13. A at.ty of tM n.w 'a wu1 pi&cll u relata4 to tbe apeak• 
1aa _. wft1lla llaltita of ,.,111. 
14. lt .. iea of 'fOCal pitola _. Utit.a. ,..,.., (1) aelf, (Z) 
taaclwr, (J) cJaa..a ... (4) a a,..ific oral act1rity ••ll u 
..... t ... (J) ..... 1. 
15. A atuq of \fOUl pitcll ..a cla1lvea•a _.leac• nactift. 

( 
THI PuaDUI PITC MITIIl CHART 
T re liAe, tndicatiaa funa..ental freque cy of tbe voice, 
waa dr by the recordi .uu .... ter in re.spcmae to a eipal fro• 
the Purdue pitch .. ter. The reference tone of 250 cpa is shown on 
the ri1ht. ch ll v rtical section repreae ta 10 cpa. One bori-
ao tal aection in icatea four aeconda of speaking tt.e. Nonvocal 
portio of Sections 4, S, and 10 have been cancel d. Sin le and 
ciouble era .. rk th be inniq u end of the apeakiJl& eelection. 
One read ins of fun ta frequency waa mad 
f apeakina ti , risbt to left fro. the seeti 
t dot, in ac horizontal aectiou. 
for the ftret 
dividing 
THE ESTERLINE-ANGUS Co., INc., 1 
J 
Spe lr inn; 
. 
' 
I 
~ I 150 
I 
I 
' 
IABJ.I54 
I rDQUIIICDI Of EIICAL 'lOIII 
(C4 1114W1a C) 
IIU:I.cal h' .. uaac1aa* 
, ... Co-Cl .. c1-c2 cz-cs c3-c4 c4-c5 c5-c6 c6-c7 c7-ca 
c 16.36 32.70 65.40 uo.1 261.6 523.2 1046.5 2093.0 
Cl 17.33 34.65 69.30 131.6 277.2 554.4 1101.7 2217.5 
D 18.36 36.71 73.43 146.1 293.7 587.3 1174.7 2349.3 
uf 19.44 31.81 77.76 155.6 311.1 622.3 1244.5 2419.0 
I 20.60 41.20 12.40 164.8 329.6 659.3 1311.5 2637.0 
r 21.84 43.61 17.35 174.6 349.2 698.5 1396.9 2793.9 
""' 
, 23.12 46.25 92.50 115.0 370.0 740.0 1410.0 2960.0 
G 24.51 49.02 9I.OS 196.0 392.0 784.0 1561.0 3136.0 
" 
25.96 51.91 103.1 207.7 415.3 830.6 1661.2 3322.4 
• 27.50 55.00 110.0 220.0 440.0 110.0 1760.0 3520.0 
•' 29.13 58.26 116.5 233.1 466.2 932.3 1164.7 3729.3 
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Gilmore Oral Reading Test 
by John V. Gilmore 
Associate Professor of Psychology 
Boston University 
NAME ___________________________________ __ 
S C H 0 0 .__ ________________________________ _ 
RECORD BLANK 
DATE __________________________ _ GRADE ______________ _ 
AGE--------~------------------
YEARS MONTHS 
SEX _________ ~~------
CITY __________________________________ __ STATE _________________ __ 
Summary Check List of Difficulties 
From an analysis of the pupil's oral reading per-
formance, complete the check list below. 
__ Many substitutions 
Habitual mispronunciations 
Many words pronounced by examiner 
Habitual disregard of punctuation 
Habitual insertions 
Habitual hesitations 
Habitual repetitions 
Habitual omissions 
Check the following immediately after completion 
of the testing: 
__ Word-by-word reading 
__ Reads in monotone 
__ Strained, high-pitched voice 
___ Volume too loud 
__ Volume too soft 
__ Poor enunciation 
Comments:.----------------
f 
Test Summary 
ACC URACY COMPREHENSION RATE 
PARA-
GRAPH 10 MINUS NO. RIGHT WORDS TIME 
ERRORS NO. (OR CREDITED) I N 1[ IN SEC. 
ERRORS 
1 26 
-
" ' 
- ~ 
2 50 
3 --~ -- k . 51 
4 
,· 
( 68 
5 107 
6 107 
7 . 126 
8 147 
9 ,r 184 
-, f 
10 252 
\ 1) NO. 
WORDS 
ACC. SCORE 
COIIP. READ* (TOT. 
''10 IIINUS SCORE (2) TIME 
NO. ER- (TOT. N O. IN SEC.* 
ROR8 11 RIGHT OR 
COLUJ<N) CREDITED) (1) + (2) 
~ 
GRADE RATE 
EQUIV. SCORE (WPM) 
RATING 
*Do not count "ceiling" paragraph or paragraphs below "basal." 
Silent Reading Test Data DATE, ________ _ 
T~-----------------------------------
WORD MEAN, (VOCAB.) GRADE EQUIV. _____________ _ 
PABA. !14EAN. (BEAD.) GRADE EQUIV. _____________ _ 
AVIt. READ. GRADE EQUIV. __________ ~---------
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1. I see a boy. 
He has a dog. 
Here is a girl. 
I see a cat, too. 
The man is Father. 
Mother is in the house. 
TIME __ _..,Seconds 
_1. What animal is the boy playing with? 
--2. What other animal is there? 
_3. Who is the man? 
_4. Where is Mother?. 
_5. Whom else do you see? 
NUMBER RIGHT ---
ERROR RECORD 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
Number 
I' 
,, 
" 
5. Every morning Father goes to his office by train. He 
usually leaves the house about eight o'clock. In rainy weather 
Mother drives him to the station. When the train reaches the 
· city at eight forty-five, Father goes to the general offices of his 
company. An elevator carries him to the eleventh floor. 
His important position takes hours of extra time, and many 
evenings he doesn't arrive home until late. Bob and Jane are 
disappointed when he works at night, for he frequently assists 
t them with their lessons. Then, too, if there is time after 
dinner for games, he often plays with them before they begin 
to study. 
TIME Seconds 
_1. What time does Father leave the house in the morning? 
--2. What does Mother do for Father when it is raining? 
_3. On what floor is Father's office? 
_4. How does Father help Bob and Jane when he is home 
evenings? 
_5. When does Father play games with them? 
NUMBER RIGHT ---
ERROR RECORD Number 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
Gilmore Oral Readinc-A 
2 . The girl is in the yard. 
The girl has a big ball. 
The boy is back of the girl. 
He is playing with his dog. 
The cat looks at the girl. 
He wants to play ball, too. 
The girl does not see the cat. 
She is looking at the ball. 
TIME __ _.,Seconds 
_1. Where is the girl? 
--2. What does the girl have? 
_3. What is the boy doing? 
_4. What does the cat want? 
_5. What is the girl looking at? 
NUMBER RIGHT ---
ERROR RECORD 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
Number 
6. Nearly every family living in the city suburbs takes a 
vacation sometime during the summer. When the weather 
becomes warm, usually during July, Bob and Jane accompany 
their parents to the seaside. In order to reach their destina-
tion on the shore, they are obliged to travel over a mountain 
range. If they begin their journey before sunrise the first 
day, they can see many impressive scenes in the mountains. 
The exciting but lengthy trip requires two full days. While 
at the beach Bob and Jane spend many blissful hours bathing 
in the surf and relaxing on the sunny sand. Summer vacations 
help Bob and Jane keep healthy. 
TIME __ _.DS·econds 
_l. What does almost every city fatnily do in summer? 
_2. What month do Bob and Jane usually go to the seashore 
with their parents? 
_3. What must they do to reach the shore? 
_4. How long is their trip? 
_5. How do summer vacations help Bob and Jane? 
NUMBER RIGHT ---
ERROR RECORD Number 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
I(_ 
[ 2 1 
( 
3. The name of the boy is Bob. 
The name of his sister is Jane. 
They live with their parents 
in a white house near the city. 
They are playing on the walk. 
The dog and cat are their pets. 
After Father has gone to work, 
the children will leave for school. 
TIME __ _oSeconds 
_1. What is the boy's name? 
_2. What is his sister's name? 
_3. Where is their house? 
_4. What are their pets? 
_5. When will the children leave for school? 
NUMBER RIGHT ---
ERROR RECORD 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
Number 
7 • After their restful and refreshing vacation is over, Bob 
and Jane feel quite adequately prepared for school. When 
they return from their sojourn at the seashore, they are over-
>yed to play with their pets once again. Their parents are 
delighted to see them tanned and healthy. Scpool opens 
within a few weeks after they return home, and during August 
their mother helps them acquire the new clothing and equip-
ment which they will need later. Each year the beginning of 
school in early September brings a stimulating program of 
very challenging studies. Bob's favorite subject will un-
doubtedly be sixth-grade science, while Jane, entering the 
fourth grade, will enjoy reading. In addition to schoolwork, 
both will take music lessons. Jane studies the violin, but 
Bob prefers the trumpet. 
TIME ___ Seconds 
_1. What do Bob and Jane play with when they return from 
their vacation? 
_2. In what month does their mother help them buy their 
clothing and school equipment? 
_3. What grade will Bob be in? 
_4. What subject will Jane like? 
__5. What musical instrument does Bob play? 
NUMBER RIGHT ---
ERROR RECORD 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
)isregard of punctuation 
~rtsertions [H..itatioM 
Repetitions 
Omissions 
Total Errors 
Number 
Gilmore Oral Readin&-A 
4. Mother waves good-by to Father each morning. She 
begins the housework soon after he leaves. Bob and Jane 
help her before they go to school. They dry the dishes and 
clean their own rooms. After Mother has finished the work 
indoors, she goes out to her pretty flower garden. She tends 
it nearly every day for about an hour. Mother does all her 
work with great care. 
TIME Seconds 
_1. What does Mother do as Father is leaving? 
_2. What does Mother do after Father has gone? 
_3. When do Bob and Jane help Mother? 
_4. Where does Mother go after she has finished the work 
indoors? 
__5. How long does she work in her garden each day? 
NUMBER RIGHT ---
ERROR RECORD Number 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total J:<.;rrors 
8. Mother and Father are proudly making ambitious plans 
for the future education of their children, Bob and Jane. 
They realize that several factors are going to play a part in 
the ultimate selection of their careers. First of all, the children 
must be physically and mentally equipped for the professions 
of their choice. The financial cost of the necessary training 
program must also be considered, while a third factor is the 
attitude of relatives and friends. Obviously, Bob and Jane 
are not yet able to make a final choice. Parents often enter-
tain secret ambitions for their children, and Mother and Fath_er 
hope that Bob and Jane will enter some branch of medicine. 
They visualize Bob in surgery; however, at present he is 
fascinated by aviation. Although Jane has always aspired 
to be a kindergarten teacher, her family thinks that she is 
ideally suited for the nursing profession. 
TIME Seconds 
_1. What are Mother and Father planning for? 
_2. What profession do they hope Bob and Jane will choose? 
_3. What branch of this profession would they like Bob to 
enter? 
_4. What interests Bob at the present time? 
_5. What has Jane always wanted to be? 
NUMBER RIGHT ---
ERROR RECORD 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
Number 
[ 3 ] 
9. Although Bob and Jane now think they will eventually 
comply with their parents' wishes in choosing medicine as 
their profession, a recent school incident indicates that their 
interests may later turn more in t~e direction of ~n intensive 
study of the human mind. One day, while. discussing with 
their science instructor the differenc~ between human beings 
and animals, they discovered that human mentality differs 
chiefly from animal mentality in being essentially preoccupied 
with symbols. They realized, for the first time, that they 
themselves were employing symbols. They learned that a 
symbol is a sign or word which refers to.something, such as an 
object, a person, or a concept, and that nearly all knowledge 
is a product of symbolic expression. They discovered that 
symbols are used in languages, mathematics, and music; 
and they learned that even the flag is a symbolic emblem of 
patriotism. Thus, Bob and Jane are beginning to realize that 
the mind of man, which deals pr~minently with these sym-
bols, is a significant study in itself. They recognize the truth 
inherent in the adage, "The proper study of mankind is man." 
TIME Seconds 
_1. What study may later become of absorbing interest to 
Bob and Jane? 
_2. With whom were Bob and Jane talking when they were 
comparing human beings and animals? 
_3. How does the human mind differ from that of an animal? 
_4. What emblem signifies love of country? 
_5. What is the saying of which Bob and Jane now reCognize 
the truth? 
NUMBER RIGHT ---
ERROR RECORD Number 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
,/ 
Gilmore Oral Reading-A 
10. When Bob and Jane study psychology in college, they 
will further penetrate the intricacies . of the human mind. 
Learning that the mind and the emotions are c~osely inter-
related, they will discover that virtually all problems which 
cause disturbance to an individual are associated in some deg 
with his emotional life. A person's "emotional adjustment" 
not only affects his own happiness and equilibrium, but also 
has a profound influence on his associates; thus it is axiomatic 
that emotions are a fundamental consideration in all human 
relationships. Psychology has proved conclusively that har-
mony or discord among persons, far from occurring fortui-
tously, can be explained by the same principle of cause and 
effect which operates in other fields of science. There appear 
to be two general causes of group tensions: the first is genetic 
in character; and the second, related to the cultural milieu in 
which we live. Scholars in various areas of study, among 
whom we find anthropologists, sociologists, and statisticians, 
have joined the psychologist in assiduous investigations in 
this complex field. The problems of human relations which 
confront our present-day society are both baffling and chal-
lenging; as intelligent citizens we can and should contribute to 
their ultimate solution by trying conscientiously to understand 
our own behavior. Such injunctions as "Don't take yourself 
too seriously" have in the past been fashionable attempts at 
disposing of personal problems. However, they are little 
more than avoidance mechanisms which ignore the real causes 
of behavior; in light of current psychology they may in fa{ 
be considered anachronistic. 
TIME --->:~Seconds 
_1. In what college course will Bob and Jane study about 
the mind? 
_2. What factor affects the happiness of every individual? 
_3. According to modern psychology, what scientific principle 
explains relationships among people? 
_4. Name one field besides psychology in which scholars are 
studying the problems of human relations. 
_5. What can each individual do to help in the solution of 
these problems? 
NUMBER RIGHT ---
ERROR RECORD Number 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
[ 4 ] 
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Gilmore Oral Reading Test FORM B 
by John V. Gilmore 
Associate Professor of P sychology 
Boston University 
NAME ____________________________________ __ 
S C H 0 0 L._----------------------------------
RECORD BLANK 
DATE __________________________ _ GRADE ______________ _ 
AGE--------~------------------
YEARS MONTHS 
SEX __________________ _ 
CITY----------------------------------- STATE __________________ _ EX AM I N E "-------------------------
Summary Check List of Difficulties 
From an analysis of the pupil's oral reading per-
formance, complete the check list below. 
Many substitutions 
Habitual mispronunciations 
Many words pronounced by examiner 
Habitual disregard of punctuation 
Habitual insertions 
Habitual hesitations 
Habitual repetitions 
Habitual omissions 
Check the following immediately after completion 
of the testing: 
__ Word-by-word reading 
__ Reads in monotone 
__ Strained, high-pitched voice 
__ Volume too loud 
__ Volume too soft 
__ Poor enunciation 
Comments:---------------
Test Summary 
ACCURACY COMPREHENSION RATE 
PARA-
GRAPH 10 MINUS N O. R I GHT WORDS TIME 
ERRORS NO. (OR CR EDI TED) I N 'If IN SEC. 
ERRORS 
1 26 
2 48 
3 49 
4 66 
5 105 
6 1 1 1 
7 124 
8 148 
9 186 
10 256 
(1) NO. 
WORDS 
ACC. SCORE COUP. READ* (TOT. SCORE 
" 10 MINUS (TOT. NO. (2) TIME N O. EB- IN SEC.* 
ROBS '' BIGHT OR 
COLUMN) CREDITED) (1) + (2) 
~ 
GRADE RATE 
EQUIV. SCOR E (WPM) 
RATING 
*Do not count " ceiling" paragraph or paragraphs below " basal." 
Silent Reading Test Data DATE ________ _ 
T~-----------------------------------
WORD MEAN . (VOCAB.) GRADE EQU IV. ______________ __ 
PABA. MEAN. ( READ.) GRADE EQUIV. ______________ _ 
, AVE. R EAD. GRADE EQUIV. ____________________ _ 
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1. I see two boys. 
Here is a man. 
I can see Mother. 
She looks at the boys. 
They: look at the toys. 
I see a flower. 
TIME ___ Seconds 
_1. How many boys are there? 
_ 2. What is Mother doing? 
_3. What are the boys doing? 
_4. What other person do you see? 
_5. What do you see•that grows? 
N UMBER RIGHT __ _ 
ERROR RECORD 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
Number 
5. On Saturday the two boys do things they enjoy. For 
them this is the nicest day of the week. Sometimes they help 
with different household duties. In warm weather Tom and 
Father mow the lawn. If Mother is especially busy cooking 
for Sunday, Ned is glad to run errands for her before lunch. 
The family does not always spend the day working. In sum-
mer they. often visit a lake near the city, where they spend 
happy hours swimming and boating. In winter the boys 
sometimes attend a movie; or, in freezing weather, they skate 
with their parents. The family takes real pleasure in Satur-
day activities. 
TIME __ _..,Seconds 
_1. What is the most pleasant day of the week for the boys? 
_2. What do Tom and Father do on Saturdays in warm 
weather? 
_3. What does Ned do for Mother? 
_4. Where does the family go in summer? 
_5. What do the boys do with their parents in the winter? 
NUMBER RIGHT ---
ERROR RECORD Number 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
Gilmore Ora l Reading-B 
2. Look at the big room. 
The room has some toys. 
The boys are in the room. 
They play on the floor . 
The man is in the big chair. 
He is looking at the two boys. 
Mother is sitting in a chair, too. 
They all like the pretty room. 
TIME ___ Seconds 
_1. Is the room little or big? 
_2. Where are the boys playing? 
_ 3. Where is the man? 
_4. What is the man doing? 
_ 5. Where is Mother? 
NUMBER RIGHT 
ERROR RECORD 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
Number 
6. The month of August brings a treat for Tom and Ned. 
Their uncle and aunt own a prosperous dairy farm which is 
situated about one hundred miles from the city. They usually 
invite their nephews for a two weeks' visit. Farm life is 
crowded with excitement for the two boys. Shortly after 
sunrise they are already out in the barn, where they observe 
the fascinating process of milking. After breakfast, they 
generally go out to the hayfield. Occasionally, they help 
their pretty Cousin Anne when she searches the pasture 
thoroughly for blueberries. To Tom and Ned country life 
is so very attractive that at present they think they will be-
come farmers. 
TIM ..,..E'--__ S, econds 
_1. In what month do Tom and Ned go to visit their uncle 
and aunt? 
_2. How far is their uncle's farm from the city? 
_3. How long does their visit usually last? 
_4. Where do they go after breakfast? 
_5. With whom do they gather blueberries? 
NUMBER RIGHT ---
ERROR RECORD 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
-Total Errors 
Number 
j( 
[ 2 1 
( 
3 • Tom is almost ten years old. 
His brother's name is Ned. 
Tom is in the fourth grade. 
Ned is in the second grade. 
Both boys like to go to school. 
They are also fond of playing ball. 
When Mother and Father have time, 
they aid them with their studies. 
TIM E ___ Seconds 
How old is Tom? 
What is his brother's name? 
What grade is Tom in? 
What grade is his brother in? 
_1. 
_2. 
_3, 
_4. 
_5, What do Mother and Father do when they have time? 
NUMBER RIGHT ---
ERROR RECORD Number 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
7. The average boy often likes to work with his hands. At 
school, besides studying regular classroom subjects, Tom and 
Ned are developing certain skills in woodwork. They are 
learning to use various carpenter's tools; they are taught to 
paint their products attractively. In order to encourage and 
foster this interest and skill, Father has built them a little 
workshop in the basement. There they spend hours of their 
leisure time tinkering. Tom has already constructed a pic-
turesque birdhouse, and later he hopes to make his mother 
a bookcase. Although Ned is still too young to handle many 
tools, he has nevertheless learned to use a light hammer. 
Father is helping him build a little footstool. Their parents 
realize that hobbies are valuable throughout life. 
TIME ___ Seconds 
-1. Where has Father built the workshop for the boys? 
_2. What has Tom already built? 
_3. What is Tom planning to make for his mother? 
_4. What tool has Ned learned to use? 
_5. What is Father helping Ned to build? 
NUMBER RIGHT ---
ERROR RECORD Number 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
Gilmore Oral Reading-B 
4. Tom and Ned live near a large city · park. They often 
visit it with their playmates. In the park are many shady 
maple trees. There is a pleasant picnic ground on the hill, 
and the valley below has a pretty little pond. The girls 
always enjoy watching the boys while they sail their tiny 
boats in the water. Mother and Father enjoy picnics in the 
park. 
T IME ___ Seconds 
What kind of trees grow in the park? 
Where is the picnic ground? 
What is in the valley? 
What do the boys do at the pond? 
_1. 
- .2. 
_3. 
_4, 
_5. What do Mother and Father like to do in the park? 
NUMBER RIGHT ---
ERROR RECORD Number 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
8. For a great many months Father had promised Tom and 
Ned that they could accompany him on his next airplane trip. 
When the day eventually arrived, their excitement was bound-
less. As Mother drove them to the airport, they asked endless 
questions which were largely too technical for their parents to 
answer. While waiting at the field for their passenger plane to 
arrive, they watched with interest the activities of other air-
craft. Their hearts quickened as they scrambled aboard the 
plane. A few moments later, when the heavy craft wobbled 
slightly, they realized that they were off the ground. Un-
fortunately, the huge wing obstructed the view of familiar 
landmarks below. They traveled in luxurious comfort; the 
airline's personnel were consistently courteous. The trip 
seemed incredibly short. Tom and Ned decided afterward 
that they would always travel by air. No thrill is comparable 
to that of your initial airplane trip. 
TIME ___ Seconds 
_1. Who drove the boys and their father to the airport? 
_2. When did they watch the activities of other aircraft? 
_3. How did they know that their plane had left the ground? 
_4. What kept them from seeing familiar landmarks below? 
_5. What did Tom and Ned decide after their trip was over? 
NUMBER RIGHT ---
ERROR RECORD Number 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
[ 3 ] 
\ 
9. Tom and Ned are living in a constantly changing world. 
The complex society which surrounds them is never static. 
All its phases - whether political, economic, scientific, or 
artistic- are ever shifting. Science, most powerful of all 
fnfluences on contemporary life, is daily producing new ma-
chines, more rapid communications, and improved modes of 
transportation, which are making nations of the world more 
closely interdependent and are constantly creating new ~rob­
lems for mankind. As they become adults, the boys will face 
a world profoundly different from the present one. They 
are now preparing for citizenship in it; an important part of 
this preparation is a basic education. Knowledge of history, 
for example, should enable them to judge contemporary events 
in light of the past, while mathematics will help them develop 
logical thought habits. They will need some familiarity with 
different languages and cultures, for as world citizens they 
must be alert to the problems confronting their own country 
and also its neighbors. Equipped, in addition, with vocational 
training, Tom and Ned will make valid contributions not 
only to their immediate communities but also to society as a 
whole. 
TIME !!<'----Seconds 
-1. In what kind of world are Tom and Ned living? 
--2. What is one of the most powerful influences on modem 
life? -
_3. What knowledge will later help Tom and Ned judge the 
present? 
_4. What subject will help them develop logical thought 
habits? 
_5. What other kind of training must they have? 
NUMBER RIGHT ---
ERROR RECORD Number 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
Omissions 
Total Errors 
Gilmore Oral Reading-B 
10. Building on an interest first stimulated in high school, 
Tom and Ned will strive throughout adulthood to serve as 
responsible participants in a world citizenry. To develop 
and sustain an awareness of the world's multitudinous prob-
lems requires both training and unremitting effort on th 
part of every individual; it calls for use of all our educational 
facilities. Formal institutions of learning naturally lead in 
the task of laying the foundations of good citizenship; interest 
in world aff!lirs is normally encouraged in secondary school 
through the department of social studies. The college curricu-
lum provides opportunities for the extension and deepening of 
this interest by giving students a historical perspective; a broad 
view of the humanities; a knowledge of psychology; and es-
pecially, a sound understanding of political science. Such a 
program concerns itself both with the etiology of past world con-
fli~tl and with circumstances which have given rise to present 
ideologies. Once graduated from secondary school or college, 
the individual must not relinquish his interest in world affairs 
though he is necessarily preoccupied with earning a livelihood. 
Informal adult educational programs offer him opportunities 
by which he can remain cognizant of current issues. He may 
attend excellent forums and panel discussions devoted to clari-
fication of differing viewpoints and to formulation of construc-
tive programs aimed at promoting world peace; he may remain 
in close touch with daily news developments through such 
media as radio and television. But most important of all his 
educational opportunities is the selective reading program( 
which he should follow concomitantly with ·all these other 
activities. 
TIM ..,E,_ __ Seconds 
_1. What type of institution lays the foundations of good 
citizenship? 
--2. At what educational level is a student's interest in world 
affairs usually first fostered? 
_3. Name one college course that will further encourage an 
interest in world affairs. 
_4. What kind of educational programs will be available to 
the student after graduation? 
_5. What is the most important activity in which one can 
engage in order to keep abreast of current events? 
NUMBER RIGHT ---
ERROR RECORD Number 
Substitutions 
Mispronunciations 
Words pronounced by examiner 
Disregard of punctuation 
Insertions 
Hesitations 
Repetitions 
...-· 
Omissions 
Total Errors 
[ 4 ] 
AffiDU I 
ICOIU or Tll!l tl¥11 '.10 160 CBILDUJI 
m !II ITUDt 
AIIIIYUTIOI 
Pupil Ce4e 
000.2 
000.4 
000.6 
·-
1 
2 
C. A. 
1. •· 
ld. Ach. 
a. Ach. 
152 
at to AIIIUU!loal or cow.~ 
UID D DILl or ICO-
Grade 2 
Grade 4 
Grade 6 
Chroaoloaic&1 qe oa uy tape 
recordiaa of the voice vu •4e 
latelliaeace Quotieat obtaiaed 
fr• the Ca1:1fora1a Short fora 
Tut of llatal llaturity 
'S3 friary lora: Grade 2 
'SO 11-atary fora: Grade 4 
• 50 ll .... tary fora: Grade 6 
lducatioaal Achie ..... t aracle 
quival&Dt froa llatropoUtaD 
Aehia...._t Teet 
friary 11 Battery • fora T: 
Grade 2 
11-tary lattery, rora T: 
Grade 4 
Iater.adiata Partial lattery, 
rora T: 
Grade 6 
badiaa Achievaaeat arade .. uivalea 
fr• laadiaa Teet• eoataiaed ill 
*tropoU.tu Aclain .... t Teet 
friary 11 latter,, rora T: 
Grade 2 
ll .... tary Battery. rora T: 
Grade 4 
Iater.a4:1ate Partial lattery, 
fora T: 
Grade 6 
153 
Ull& 5S 
ICOUI or TUft 0%111 '10 160 PUllU 
D 0 ..... 'NO, fOUl, AID III 
• ,u ... c.A • x.g. ••• A.ch. •• Ach • 
1.2 1 100* 101 3.5** 3.3** 
2.2 2 99 103 3.6 3.8 
3.2 2 89 122 2.3 2.9 
4.2 1 93 135 3.4 3.7 
5.2 1 95 120 4.5 5.1 
6.2 1 107 94 3.8 3.8 
7.2 2 94 115 3.8 3.5 
8.2 1 88 100 2.7 2.7 
9.2 1 99 111 4.9 5.6 
10.2 1 94 147 4.6 5.6 
11.2 2 95 103 3.5 4.1 
12.2 1 96 119 4.1 4.4 
13.2 1 90 136 4.9 5.6 
14.2 1 94 96 4.1 4.4 
15.2 2 97 122 4.6 5.6 
16.2 1 93 101 3.7 4.0 
17.2 1 91 126 3.0 3.1 
11.2 1 95 106 2.7 2.5 
19.2 2 89 113 3.2 3.6 
20.2 2 96 111 4.4 4.8 
21.2 2 89 137 4.3 4.9 
22.2 1 91 130 3.0 3.1 
23.2 1 92 122 3.0 2.1 
24.2 2 91 132 3.7 4.3 
25.2 1 92 125 3.5 3.5 
26.2 1 93 107 3.2 3.4 
27.2 2 93 106 3.2 3.3 
28.2 1 105 .. 3.4 3.4 
29.2 1 93 114 3.4 3.8 
30.2 2 90 112 2.2 2.2 
(coatt.aue41 oa aut paae) 
*laported 1a ..atha. 
**laported 1a ara4e .. u1va1eata. 
154 
UIUI SS (coat..._.) 
• ,u ... C.A • x.q. lei. Ach. •• Acb. 
31.2 1 99 113 4 • .5 5.1 
32.2 1 19 130 3.0 2.8 
33.2 2 9.5 106 3.6 3.9 
34.2 2 91 112 4.3 4.1 
35.2 2 92 115 3.6 3.7 
36.2 1 19 120 2.4 2.4 
37.2 1 84 134 3.2 3 • .5 
31.2 2 18 129 3.9 4.1 
39.2 1 95 124 3.6 3.6 
40.2 2 91 126 3.7 4.3 
41.2 1 89 137 3.3 3.5 
42.2 2 90 115 2.7 2.8 
43.2 2 94 138 4.6 .5.3 
44.2 1 103 96 2.5 2 • .5 
4.5.2 1 100 104 3.4 3.8 
"' 
46.2 2 97 104 2.5 2.3 
47.2 1 98 119 3.6 3.6 
48.2 2 88 120 3.4 3.6 
49.2 2 18 113 2.9 3.3 
50.2 1 94 122 2.5 2.1 
51.2 2 98 121 3.7 4.3 
.52.4 2 120 .. 4.6 4.4 
.53.4 1 111 128 6.2 6.4 
54.4 1 126 94 6.8 6.2 
5.5.4 1 130 89 s.o 4.6 
56.4 2 114 112 6.8 6.6 
.57.4 1 126 91 6.4 7.3 
S8.4 1 121 106 6.4 7.4 
.59.4 2 112 13.5 7.0 7.6 
60.4 2 119 16 5.6 .5.6 
61.4 2 us 91 4.2 4.3 
62.4 2 121 91 4. 7 .5.0 
63.4 2 12.5 tO .5.1 4.6 
64.4 1 14.5 91 4.9 4.7 
6.5.4 2 121 117 .5,0 .5.1 
(coattauefl oa aat paae) 
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WI& 55 (caatf.aued) 
'!fil 
·-
c.A. t.g. ••• Acb. ... Ach • 
66.4 1 123 111 6.1 7.6 
67.4 1 120 103 5.2 5.0 
61.4 1 119 116 6.1 6.5 
69.4 2 123 71 4.2 3.5 
70.4 1 121 92 4.7 4.3 
71.4 1 123 95 4.9 5.0 
72.4 1 114 90 4.9 5.0 
73.4 2 115 134 7.1 9.2 
74.4 2 122 11 4.4 4.0 
75.4 1 111 96 5.4 6.3 
76.4 1 117 103 4.1 4.1 
77.4 2 114 112 6.3 5.6 
71.4 2 114 90 5.1 4.8 
79.4 2 111 134 6.2 6.3 
10.4 1 116 1.S2 6.0 7.5 
r" 81.4 1 120 II 5.1 5.2 
12.4 1 126 13 5.4 5.4 
13.4 1 125 93 4.9 4.3 
84.4 1 120 110 6.1 6.6 
85.4 1 127 91 5.0 4.8 
16.4 1 120 94 4.1 4.7 
17.4 1 113 123 7.5 9.2 
11.4 2 101 143 7.2 ••• 19.4 1 121 81 4.8 4.6 
90.4 2 122 15 4.6 4.1 
91.4 2 119 
" 
5.7 5.0 
92.4 1 125 100 5.1 4.1 
93.4 1 121 102 4.7 4.3 
94.4 2 112 lU 6.1 6.1 
95.4 1 124 100 6.0 5.1 
96.4 1 111 ., 5.5 4.4 
97.4 1 112 123 5.8 6.1 
91.4 1 111 101 4.6 4.2 
99.4 1 116 114 6.3 6.3 
100.4 2 113 116 6.4 7.4 
(coatiaun oa aut paae) 
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UILI SJ (eoatiauM) 
Pupil 
·-
C.A. l.Q. • •• Ach. •• Ach. 
101.4 2 119 130 7.6 8.6 
102.4 2 111 91 6.3 5.9 
103.4 1 116 97 4.9 5.0 
104.6 1 143 129 9.9 11.2 
105.6 1 142 91 6.6 6.6 
106.6 1 140 123 9.0 99.4 
107.6 1 146 124 9.7 10.2 
101.6 1 139 129 9.6 9.0 
109.6 2 142 97 8.5 9.3 
110.6 2 131 129 9.7 10.8 
111.6 1 147 122 10.9 11.5 
112.6 1 139 131 10.6 11.5 
113.6 1 150 116 10.0 10.8 
114.6 1 139 114 7.9 9.0 
115.6 1 136 107 9.3 10.0 
116.6 2 140 117 8.7 8.9 
117.6 1 139 129 9.8 11.5 
118.6 1 142 123 8.9 10.5 
119.6 2 141 117 9.9 11.5 
120.6 1 143 131 9.6 10.1 
121.6 2 138 112 7.0 6.1 
122.6 2 132 112 7.9 7.2 
123.6 1 137 111 7.8 8.9 
124.6 2 145 117 8.9 8.5 
125.6 1 147 10 6.6 7.6 
126.6 1 136 126 9.3 10.7 
127.6 2 135 95 6.9 6.9 
128.6 1 142 110 1.1 9.2 
129.6 2 138 127 10.0 11.5 
130.6 2 144 115 7.9 6.8 
131.6 1 140 111 9.7 10.1 
132.6 2 131 119 8.8 7.9 
133.6 1 136 118 9.1 10.0 
134.6 1 143 116 8.5 9.6 
135.6 2 149 10 5.9 8.0 
~ 
(coac1\14ecl oa aat pqe) 
1.57 
UIJ.I .5.5 (.-1u4U) 
hptl 
·-
c.A. l.Q. ••• Ach. •• Ach. 
136.6 1 142 91 6.1 6.3 
137.6 1 118 114 - 9.0 10.2 
138.6 1 142 103 6.7 6.2 
139.6 1 141 108 8.3 11.2 
140.6 1 138 109 7.4 7.7 
141.6 2 141 112 8.0 1.0 
142.6 2 14.5 121 9.0 10.0 
143.6 1 143 99 6.9 7.3 
144.6 2 149 114 7.0 6.9 
145.6 2 135 129 9.9 10.8 
146.6 1 153 1Z6 9.5 10.9 
147.6 1 147 106 7.1 7.5 
141.6 2 143 117 8.6 9.4 
149.6 2 146 101 6.9 7.5 
150~6 2 137 102 6.5 6.6 
,....., 151.6 1 lSl 75 5.8 5.5 
152.6 1 158 93 6.5 6.1 
153.6 2 141 125 9.9 11.1 
U4.6 2 147 15 5.9 6.0 
lS>.o 1 141 103 6.4 6.6 
156.6 1 1.52 96 7.6 9.1 
157.6 2 137 101 7.2 6.9 
151.6 1 136 101 7.8 9.4 
159.6 1 136 97 6.8 7.1 
160.6 2 139 117 8.1 8.6 
I 
A. 
I 
~b-====4=========================================~===== 
..... u c 
.... run or 10lCI or 160 niLDDI 
11 !II l'l'UD! 
AIIIIYU.'flO'I 
hpU CHe 
000.2 
000.4 
000.6 
C.l. 
1.1. 
a (1) 
D.l. 
a (11) 
1ft TO AIIIOUUGU or COLU.I 
U1D D UILI Of .... fUCI or 1'01CI 
Colrnl'•atioaal lpukiaa 
l&a41aa of .•ted.al ou Je&r below 
iutnctioaal le .. l, ••·calle4 
IUJ I.Uiaa 
Uui4e4 Oral bcall of IUJ IA&4i-. 
..... lD& of •terial ou Je&r Ol' 
•~'• ._,_. iutru~tieaal le"l• 
.. -called Diffieult leadtaa 
UDa14e4 Oral Reeall of Difficult 
leUtaa 
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TAIJ.I 56 
80 rue• or Til 101c:1 or 160 ruru.s 
Pupil c.a. 1.1.. I (1) D.l.. I. (11) 
1.2 251.7 260.0 259.0 258.8 257.5 
2.2 250.0 265.0 263.6 2H.6 256.4 
3.2 257.9 251.3 254.0 257.8 254.0 
4,2 260.4 266,6 261.3 260.9 260.0 
5.2 256.4 261.4 260.0 267.1 262.5 
6.2 250.0 253.0 250.0 249.2 241.3 
7.2 255.3 256.9 255.3 253.7 251.0 
1.2 250.0 252.0 241.0 254.0 251.0 
9.2 242.0 256.9 251.0 257.6 252.0 
10.2 250.0 250.0 250.0 253.0 248.0 
11.2 250.0 260.0 254.0 260.0 254.0 
12.2 255.0 270.1 2H.O 265.4 259.3 
13.2 251.1 251.7 254.0 252.0 247.5 
14.2 259.2 256.0 253.3 255.5 252.6 
15.2 252.0 255.0 261.4 259.3 259.0 
16.2 253.3 249.2 251.1 254.2 241.1 
17.2 261.7 253.1 242.3 256.2 241.5 
18.2 256.4 259.0 255.0 260.0 251.0 
19.2 254.0 245.0 249.1 251.1 251.0 
20.2 253.2 266.6 250.0 264.5 251.0 
21.2 249.0 254.5 251.0 249.2 247.7 
22 .• 2 264.1 252.1 253.3 259.4 251.4 
23.2 268.0 264.5 260.0 258.5 257.5 
24.2 249.4 253.1 259.0 257.1 256.0 
25.2 256.7 270.9 251.3 262.4 259.1 
26.2 256.2 272.5 265.4 269.3 270.0 
27.2 254.4 256.0 251.7 258.3 254.2 
21.2 256.0 262.0 260.0 264.3 260.0 
29.2 250.0 269.0 259.0 260.0 254.5 
30.2 263.1 255.4 251.0 259.0 260.0 
31.2 243.0 250.7 246.4 246.7 239.1 
32.2 260.0 256.5 249.2 253.5 253.1 
33.2 252.1 252.1 251.1 257.8 249.7 
34.2 241.5 257.7 247.3 250.8 250.0 
35.2 252.5 263.1 255.3 261.5 261.9 
(cODtlauatl n aut pqe) 
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Dll& 56 (eODti.auM) 
fup11 C.l. 
•••• 
.. (1) D.l.. .. (11) 
36.2 264.3 265.0 256.1 265.7 259.0 
37.2 251.9 273.3 260.0 265.7 2.54.5 
31.2 260.0 265.1 264.5 259.4 260.0 
39.2 249.0 246.3 247.0 241.7 244.0 
40.2 256.0 264.1 260.0 262.6 25.5.0 
41.2 247.1 260.0 258.6 255.4 265.0 
42.2 246.7 24J.S 2.50.0 241.4 2.50.0 
43.2 261.3 2J9.0 259.0 262.5 260.9 
44.2 246.7 252 • .5 2.50.0 248.3 246.0 
4.5.2 246.4 241.6 246.0 245.0 247.5 
46.2 254.3 255.4 260.7 262.0 257.7 
47.2 2.52.1 254.0 2.50.0 256.7 256.0 
41.2 2.59.4 257.9 254.8 260.6 261.0 
49.2 251.3 260.0 2.54.6 261.3 2.57.0 
50.2 259.4 266.4 255.0 256.3 257.0 
51.2 257.6 262.0 251.0 258.4 259.3 
52.4 2.54.3 263.1 2.53.1 2.51.5 257 ·' 53.4 257.7 270.9 262.1 264.2 257.3 
54.4 241.6 249.1 2.50.0 249.3 24.5.0 
55.4 260.9 210.1 267.3 274.3 262.7 
.56.4 244.8 246.0 236.7 240.0 239.4 
57.4 2.55.1 270.9 266.0 268.6 261.1 
51.4 246.7 254.5 245.3 260.6 251.0 
59.4 251.6 270.0 2.51.0 267.0 252.8 
60.4 240.1 233.0 234.0 235.3 240.0 
61.4 251.2 261.5 259.0 269.2 262.0 
62.4 250.0 267.1 257.3 265.2 252.3 
63.4 241.1 252.1 242.5 2.50.0 244.6 
64.4 250.0 254.0 251.0 255.7 250.1 
65.4 253.8 266.7 264.2 264.0 266.0 
66.4 250.6 265.4 252.7 270.0 254.6 
67.4 252.4 273.1 273.3 266.0 265.4 
61.4 256.7 271.1 256.2 269.3 266.4 
69.4 256.8 263.0 255.5 260.8 260.0 
70.4 269.4 274.0 263.0 263.0 272.0 
(eoat1a .. 411 • aat paae) 
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Ull.l 56 (ooatiauM) 
hpU C.l. 1.1. I (1) D.l. l (11) 
71.4 255.5 261.0 261.0 260.0 260.0 
72.4 262.1 265.6 261.8 265.0 256.4 
73.4 245.6 253.1 250.0 2.53.1 246.7 
74.4 253.2 270.6 25.5.0 268.5 257.0 
7.5.4 250.7 259.3 25.5.0 2.55.4 255.3 
76.4 257.0 263.9 263.0 263.3 256.7 
77.4 249.4 253.0 250.8 243.1 241.0 
71.4 250.0 256.0 249.2 249.0 248.0 
79.4 2S3.S 259.1 253.0 260.0 254.5 
10.4 2J6.0 261.9 256.7 268.4 260.9 
11.4 231.3 229.0 237.3 236.7 237.0 
82.4 250.0 2.51.0 249.0 255.0 251.1 
13.4 243.2 247.3 247.3 248.3 240.0 
84.4 262.7 262.3 263.3 260.5 262.0 
85.4 246.S 247.0 241.7 247.3 242.0 
86.4 250.7 2SI.5 246.7 265.7 245 • .5 
87.4 254.1 271.5 266.7 262.2 259.2 
11.4 257.1 271.8 260.0 265.7 262.0 
89.4 2S0.9 251.7 255.1 255.7 257.3 
90.4 251.5 266.0 251.2 282.7 271.7 
91.4 241.0 257.0 252.0 255.7 25.5.4 
92.4 236.0 240.1 241.0 231.7 239.2 
93.4 266.1 27.5.1 267.0 266.4 265.0 
94.4 253.1 260.9 2J6.2 263.1 261.3 
95.4 251.1 260.0 251.7 250.0 256.2 
96.4 259.1 265.0 265 • .5 256.9 2.56.7 
97.4 252.3 266.4 255.4 262.0 253.0 
98.4 260.0 260.0 261.8 266.4 2.59.2 
99.4 245.7 253.1 252.0 2.51.0 247.3 
100.4 260.7 263.1 256.9 260.0 261.8 
101.4 24.5.0 242.7 241.0 244.0 243.1 
102.4 246.5 257.6 245.5 261.3 255.1 
103.4 263.3 265.0 262.1 263.0 264.5 
104.6 250.0 264.5 2S0.9 257.1 249.0 
105.6 250.0 241.2 2JO.O 249.2 249.0 
"' 
(coatia_. oa uxt paa•> 
162 
r.AaJ.I J6 (CGDtiallecl) 
hpU C.l. 
•••• 
• (1) D.a. a (11) 
106.6 250.0 266.6 261.3 264.7 251.0 
107.6 249.2 2H.1 254.5 260.0 253.0 
101.6 250.7 260.1 2.56.9 259.2 249.0 
109.6 252.7 259.2 251.4 261.0 253.0 
110.6 256.0 260.7 264.5 260.1 255.0 
111.6 250.5 251.1 250.0 250.0 249.2 
112.6 251.7 259.3 253.1 2.54.0 2.54.2 
113.6 254.7 266.0 2.56.0 262.7 257.0 
114.6 250.0 270.0 253.6 269.1 256.9 
115.6 252.2 252.7 250.0 254.0 250.0 
116.6 250.0 251.5 252.7 253.9 252.1 
117.6 253.6 261.4 254.0 260.0 253.0 
111.6 246.0 260.1 254.0 262.1 253.0 
119.6 251.7 252.5 250.0 250.6 250.0 
120.6 250.9 259.4 254.5 253.6 241.2 
I 121.6 251.1 261.7 249.0 254.1 249.0 
122.6 251.1 250.0 247.0 248.3 250.0 
123.6 252.3 252.1 250.0 256.1 251.9 
124.6 251.0 257.5 250.0 259.2 2SS.O 
125.6 250.0 260.9 254.0 260.0 251.0 
126.6 260.4 272.1 264.0 261.0 263.6 
127.6 256.0 269.4 265.5 264.3 260.0 
121.6 259.2 265.6 2H.O 269.0 263.3 
119.6 241.0 250.1 250.0 250.7 241.2 
130.6 253.0 260.7 2S6.7 245.3 2S7.S 
131.6 2.54.3 2H.3 257.5 257.0 255.5 
132.6 251.0 275.3 253.0 267.7 2.56.7 
133.6 2.56.0 267.1 260.0 267.3 251.0 
134.6 252.7 270.0 269.2 265.0 269.1 
135.6 250.0 24S.O 240.0 250.0 242.0 
136.6 250.8 253.6 2S1.S 253.0 249.2 
137.6 257.9 267.0 261.2 276.0 266.0 
138.6 250.1 2.54.6 252.7 257.0 252.1 
139.6 255.3 259.4 251.0 251.0 256.7 
140.6 250.0 256.9 253.0 260.8 257.0 
(c .. lu41ed oa aat pap) 
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!81.1 56 (ceacl-..) 
hpU C.l. a.a. a (I) •••• l (II) 
141.6 250.0 262.9 260.0 251.0 257.3 
142.6 257.5 267.3 265.0 272.0 263.0 
143.6 260,0 260.9 260.0 219.1 260.0 
144.6 251.7 264.0 256.0 262.7 252.0 
145.6 251.3 263.0 254.6 260.0 252.3 
146.6 253.0 260.9 253.0 %61.1 254.7 
147.6 256.1 260.9 259.2 262.5 251.2 
141.6 251.1 251.1 254.0 252.2 250.0 
149.6 252.6 261.1 261.0 266.7 256.7 
150.6 251.5 266.0 251.2 212.0 271.7 
151.6 250.0 260.7 250.1 262.4 240.0 
152.6 244.0 239.0 246,0 244.2 242.0 
153.6 252.5 263.2 2.n.o 259.2 254.0 
154.6 231.6 253.6 250.0 252.5 250.0 
155.6 250.4 262.7 254.0 256.4 252.5 
156.6 251.3 267.5 261.8 262.7 262.0 
157.6 240.0 259.4 250.0 256.2 251.0 
151.6 250.0 251.6 252.4 250.0 252.0 
159.6 260.7 263,5 263.6 265.1 265.0 
160.6 250.8 251.7 253.3 261.3 251.0 
Alf-D D 
IILIAID.lft lftDIU 
or ,... rl'fCII laD acoux.a 
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UIJ.I 57 
IILIAIILD'I or IICIOim: lllfCII or 11DICI IICOIDSI 
fltcla •tel' leooriiq of ,_. ... tal ,.. .. ._, 
.., .. , 
Fiza& ..... ill&.._ ......... Uaa .... 
• 10 (cpa) (cpa) 
1 261.1 260.1 
2 261.7 261.4 
3 261.2 261.7 
4 259.4 257.1 
' 
157.7 251.3 
6 257.2 259.2 
7 255.9 255.0 
~ • 255.2 254.1 
' 
2SJ.2 253.2 
10 152.4 2SG.S 
rho• .to 
6 I'- •• 063 
""" 
..,:u 
• 30 
1 
2 
3 
4 
J 
6 
7 
I 
' 10 
11 
12 
13 
14 
15 
16 
17 
11 
19 
20 
21 
22 
23 
24 
25 
16 
27 
21 
29 
30 
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Htcll •tH -cmliaa of r-~•!!!'!al h'!fM!Z 
hll lcOI"ial .._ A'k:l.41p41 lcor:l.ala lila 
(.,.) (cpe) 
266.1 261 .. 0 
211.6 264.3 
165.) 262.5 
20.4 260.0 
259.2 260.0 
151.4 256.7 
257.9 251.9 
257.1 257.6 
257.1 256.3 
256.1 256.0 
256.1 256.0 
2.M.7 256.2 
256.2 25.5.0 
252.6 252.7 
1.52.4 243.6 
252.2 252.0 
251.1 251.2 
2S1.6 251.7 
250.1 2.51.8 
250.6 252.2 
250.4 249.2 
250.0 250.0 
v.t.a 248.9 
249.2 249.0 
241.6 241.8 
248.1 247.5 
247.0 247.8 
244.8 245.0 
24J.2 24.5.0 
242.0 240.0 
n.- .99 
G .... + .003 
-
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TMLI 59 
III.JAIWft or fDa or WICI U1IPI& 
hpU 
riala •t•r aecor.ss..a of '!!4!!!!!tal !'!!Jueacz 
• 
, . ............. . .......... (epa) (cpa) 
1 277.5 27t.t 
2 271.2 264 • .1 , 170.0 272.5 
4 268.4 265.0 
5 267.4 273.3 
6 267.0 257.9 
7 265.3 270.8 
• 264.7 263.0 
' 
IQ.7 252.2 
10 263.5 263.1 
11 260.6 256 • .5 
u 260.5 256.0 
f"'. u 260.0 262.0 14 
"'·' 
252.1 
15 JJI.S 255.4 
16 256.0 2S3.1 
17 25J.t 266.6 
11 2JJ.S 260.0 
19 251.1 24S • .S 
20 274.8 262.4 
21 270.0 2».5 
u 269.1 266.4 
23 267.8 265.7 
24 267.0 2.SS.4 
2.5 266.6 269.3 
26 265.5 260.6 
27 26.5.5 256.2 
28 04.1 258.4 
29 261.5 265,4 
.10 261.) 258.5 
ll Jq.t 260.3 
32 2.59.1 25.5 • .5 
33 259 •. 2 260.9 
34 258.9 259.0 
JS 2.51.0 260.1 ,, 257.9 259.4 
37 256.7 257.1 
,......, 38 251.7 248.4 
-
rllo. .14 
or• ! .ou 
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